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1.0 Introduction 

This report summarizes the results from annual monitoring and remedial action operations conducted at the 

East Hennepin Avenue Site (Figure 1) during 2003. The activities completed in 2003 were generally 

consistent with those that have been conducted since 1985. The goals of the remedial action are to 

minimize the further migration of volatile organic compounds (VOCs), in particular, trichloroethylene 

(TCE), released from the former disposal area, and to improve the quality of the groundwater in the glacial 

drift and Platteville formation. 

1.1 Site Operation and Brief Geological Overview 

The current system consists of seven pump-out weUs, a water treatment faciUty, and monitoring well 

networks in four aquifers. The pump-out wells are designed to control the movement of the plumes in the 

surficial glacial drift and in the underlying Carimona and MagnoUa Members of the Platteville Formation. 

Four pump-out wells remove affected groundwater from the immediate vicinity of the site, which is treated 

by air stripping and discharged to the MinneapoUs storm sewer system. Three pump-out wells remove 

less-affected groundwater downgradient of the site, which is discharged directly to the City storm sewer 

system and undergoes passive air stripping as the water flows to the Mississippi River. Annual and 

quarterly activities were completed in 2003 to monitor the effectiveness of the remediation systems. 

Figure 2 shows a generahzed geologic section of the site. There are about 50 feet of unconsolidated 

sediment underlying the site. As much as 10 feet of fill and peat are present near the surface. Underlying 

that is about 30 to 50 feet of sand alluvium, and 0 to 10 feet of clay till at the base. The uppermost 

bedrock is either the Decorah Shale (0 to 5 feet thick) or the Carimona member of the Platteville 

Limestone. 

Groundwater generally flows southwest toward the Mississippi River. The water table occurs at about 

Elevation 830 to 840 feet MSL beneath the site, and the river is at about Elevation 725 feet MSL. 

Typically, there are downward gradients from the glacial drift aquifer to the Platteville Limestone, and 

from the Platteville Limestone to the underlying St. Peter Sandstone (the surface of the nearby Mississippi 

River occurs at about the middle of the St. Peter Sandstone). Because of this downward gradient, the 

groundwater in the Platteville Limestone beneath the site flows toward the northwest. 
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1.2 Site History 

From about 1930 until about 1977, General Mills operated a technical center and research laboratories at 

2010 East Hennepin Avenue in Minneapolis, Minnesota. Food research was conducted at this property 

until 1947, when General Mills commenced chemical research in addition to the food research. Beginning 

in about 1947, laboratory solvents from the chemical research operations were reportedly disposed of in s. 

soil absorption pit located in the southeast portion property. The pit consisted of three 55-gallon drums 

that were perforated, stacked one on top of the another, and buried wdth the bottom of the deepest drum 

about 10 to 12 feet below the ground surface. The pit was used until approximately 1962. 

On August 31, 1977, Henkel Corporation purchased the property at 2010 East Hennepin Avenue from 

General Mills. The drums and pipe that made up the disposal site were reportedly excavated in 1981, and 

the bottom of the excavation was reportedly about 12 feet deep. The action of removing and replacing the 

soil likely caused volatilization of much of the VOCs that were present prior to the excavation, and 

homogenization of those that remained afterward. In addition, some offsite soil was used in backfilling. 

Site characterization work began in 1981. On October 23, 1984, a Response Order by Consent between 

the Minnesota Pollution Control Agency (MPCA) and General Mills, Inc., was executed by the MPCA 

Board, and this Response Order is the basis for subsequent and on-going remedial activities. The site is 

listed on the National Priorifies List (USEPA ID Number MND051441731), but no Record of Decision 

was ever issued. In 1985, operation of the remediation systems began. 

In September 1994 and 1999, the MPCA issued Five-Year Reviews of the site. The 1999 re\aew generally 

affirmed the 1984 Response Order, and led to a request for additional minor site investigation. 

In 2001, General Mills completed an investigation of the shallow soils in the area of the former disposal 

site. The results of the study led to a recommendation of no further action. The MPCA approved the letter 

report (September 28, 2001 letter from Mark Rys to Larry Deeney) with a request for reporting of 

additional monitoring parameters (benzene, ethylbenzene, toluene and xylene). 

1.3 2003 Operations 

The pump-out and treatment systems operated within acceptable limits in 2003. 2003 monitoring results 

indicate that the pump-out systems are effectively preventing further lateral migration of VOCs in the 

glacial drift and Platteville. No complete risk pathways exist at the Site. Water quality data from the 

glacial drift, Platteville, St. Peter, and Prairie du Chien/Jordan are consistent with historic results. 
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The 2003 monitoring and remediation were carried out in response to the requirements of 

• Part II of Exhibit A to the October 23, 1984, Response Order by Consent between General Mills, Inc., 

and the MPCA; 

• the January 1985 groundwater pump-out system plan. East Hennepin Avenue Site; 

• Minnesota Department of Natural Resources (MDNR) water appropriation permits (85-6144 and 85-

6145); 

• NPDES Permit MN 0056022 (renewed on May 15, 2000); 

• City of Minneapolis site registration; 

• the 2000-2005 Operations and Monitoring Plan (Appendix A); 

• agreements made between GMI and the MPCA. 
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2.0 Quality Assurance 

This section presents a review of the field sampling procedures and laboratory performance throughout 

2003 as measured by the quality control samples. The monitoring program is described in Appendix A. 

Appendix B contains the field sampling report and laboratory report from the December monitoring even: 

(previous data were presented in quarteriy NPDES reports). The results of the analyses of the QC samples 

are in tables in Appendix C. The analytical data were evaluated according to the procedures outlined in 

the Barr Engineering Company Standard Operating Procedures for Routine Level Organic Data Validation 

(Barr 1999) derived from the U.S. EPA Functional Guidelines for Organic Data Review (1999). 

Staff from Barr Engineering Company collected the field data and the samples submitted for laboratory 

analysis. Tri-Matrix Laboratories in Grand Rapids, Michigan, analyzed the samples using U.S. EPA 

approved methodologies. 

The quaUty control review included reviewing the holding times, methods, trip samples and field blank 

samples, surrogate spike sample recoveries, matrix and matrix spike duplicate sample data (when 

applicable/relevant), laboratory confrol samples, and masked (or blind) duplicate sample data. Matrix 

spike (MS) and matrix spike duplicate (MSD) samples or laboratory confrol samples (LCS) and laboratory 

control sample duplicate (LCSD) data and masked duplicate sample data are used to measure laboratory 

based precision and accuracy. The accuracy was determined by the percent recovery of the spiked 

compounds, and the precision was determined by calculating the Relative Percent Difference (RPD) for the 

duplicate data pairs where both samples had detectable concentrations. 

Field, trip and laboratory blank samples were collected and analyzed to monitor potential interference from 

incomplete decontamination of field equipment, sample fransport contamination, and laboratory 

procedures. Following EPA guidance, positive concentrations in samples less than 5 times (or 10 times for 

common laboratory contaminants) the blank sample concentrations are qualified as potentially false 

positive values, and noted in the data tables. 

The lab completed all analyses within holding times. 

The trip blank for the October sampling event contained a trace amount of toluene at 2.2 |ig/l. No 

detectable concentrations of target compounds were reported in any of the field or laboratory blanks 

associated with the 2003 monitoring. Table C-1 presents a sumjnary of the blank sam.ple results for 2003. 
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All surrogate spike recoveries for the 2003 sampling met acceptance criteria, indicating an acceptable level 

of precision and accuracy. 

The laboratory control sample (LCS) percent recovery for all target compounds in 2003 met established 

acceptance criteria, indicating an acceptable level of precision and accuracy. 

The MS and MSD data all met established acceptance criteria, indicating an acceptable level of precision 

and accuracy. 

Masked duplicate samples were collected from sampling locations well 110, well 113and MG-EFF. A 

summary of the masked duplicate sample results for 2003 are presented in Appendix C (Table C-2). The 

precision was determined by calculating the RPD for the data pairs where both sets of data had positive 

concentrations. The RPD results are dependent on the homogeneity of the sample. High RPDs are 

expected when results are at or near the reporting limit and do not always indicate poor precision. All 

RPD results met acceptance criteria. 

All quality confrol aspects of the groundwater monitoring program at the site demonstrated compliance 

with the data quality objectives as measured by the quality control samples. All analytical data were 

validated and determined useable as presented in the data tables. 
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3.0 Groundwater Monitoring 

Figure 3 is a map of the site. Figure 4 shows the site monitoring points. 

3.1 Water Level Monitoring 

The 2003 monitoring program included measuring water levels from six wells screened in the glacial drift; 

nine wells screened in the Carimona Member of the Platteville Formation; five wells open to the Magnolia 

Member of the Platteville Formation; and four wells screened in the St. Peter Sandstone. Well 

construction details are shown in Appendix D. Water level monitoring was carried out in accordance witi 

the 2000-2005 Operations and Monitonng Plan (Appendix A). Historic groundwater elevations are in 

Appendix D. The 2003 water level measurements are described in Sections 3.1.1 through 3.1.4. 

3.1.1 Glacial Drift 

Groundwater elevations were measured in glacial drift monitoring wells Q, T, V, W and X on October 27, 

2003 (Table 1). The estimated water table contours in the glacial drift are shown on Figure 5. As in past 

years, the 2003 water levels indicate groundwater in the glacial drift flows toward the southwest. 

3.1.2 Carimona Member of Platteville Formation 

Groundwater elevations were measured in nine Carimona Member monitoring wells 8, 9, 10, 11, 12, RR. 

SS, UU and WW on October 27, 2003 (Table 2). The estimated Carimona potentiometric surface is shown 

on Figure 6. As in past years, the 2003 water levels indicate groundwater in the Carimona member flows 

toward the north-northwest. 

3.1.3 Magnolia Member of Platteville Formation 

Water levels were measured in Magnolia Member monitoring wells 0 0 , QQ, TT, W and 14 on 

October 27, 2003 (Table 3). The estimated potentiometric surface is shown on Figure 7. As in past years, 

the 2003 water levels indicate groundwater in the Magnolia member flows toward the northwest. A 

recovery test was performed in October 2003 to verify capttire areas for Magnolia pump-out wells MGl 

and MG2, as discussed later in this report. 
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3.1.4 St. Peter Sandstone 

Water levels were measured in St. Peter Sandstone monitoring wells 200, 201, 202 and 203 on October 27, 

2003 (Table 4). Figure 8 shows the locations of the St. Peter Sandstone monitoring wells and the 

estimated potentiometric surface. As in past years, the water levels indicate groundwater in the St. Peter 

Sandstone flows toward the southwest. 

3.2 Water Quality Monitoring 

The 2003 annual monitoring program included the collection of water quality samples from monitoring 

wells screened in the glacial drift, wells open to the Carimona or Magnolia Members of the Platteville 

Formation, wells screened in the St. Peter Sandstone, and one well open to the Prairie du Chien/Jordan 

(former Henkel well). All monitoring activities were performed in accordance with the 2000-2005 

Operations and Monitoring Plan (Appendix A). The 2000-2005 Operations and Monitoring Plan required 

that groundwater samples collected from the glacial drift, Platteville Formation, St. Peter Sandstone, and 

Prairie du Chien/Jordan wells during even years be analyzed for trichloroethylene (TCE) and during odd 

years be analyzed for the a longer list (Appendix A). The groundwater samples collected during 2003 

were analyzed in accordance with the Plan. 

The results of the 2003 analyses of monitoring well samples are in Tables 5 through 9. Results from the 

pumping wells are in Tables 10 through 12. The corresponding applicable Consent Order and NPDES 

permit limits are also shown in the tables. Historic TCE concentrations and corresponding Consent Order 

and NPDES permit limits for the glacial drift, Carimona Member, Magnolia Member, St. Peter Sandstone, 

Prairie du Chien/Jordan, and the groundwater pump-out and treatment system are summarized in 

Appendix D. The laboratory reports and chain-of-custody forms are in Appendix B. The results from the 

2003 monitoring program are discussed in Section 5.0. 

3.2.1 Monitoring Wells in the Glacial Drift 

Groundwater samples were collected from five glacial drift monitoring wells (Q, T, V, W and X) on 

October 27, 2003. The results from the laboratory analyses are in Table 5 and the TCE concenfrations are 

shovm on Figure 9. The 1985 through 2003 historic TCE concenfrations in samples from glacial drift 

wells Q, X and V are shown on Figure 10. 
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3.2.2 Monitoring Wells in the Carimona Member of Platteville Formation 

Groundwater samples were collected from six monitoring wells (9, 10, 11, 12, SS and UU) screened in the 

Carimona Member of the Platteville Formation. The samples were collected over the period of 

October 28-30, 2003. The results from the laboratory analyses are in Table 6 and the TCE concenfrations 

are shown on Figure 11. The 1985 through 2003 TCE concenfrations for samples from Carimona Member 

wells 10 and 11 are shown on Figure 12. 

3.2.3 Monitoring Wells in the Magnolia Member of Platteville Formation 

Groundwater samples were collected from three monitoring wells (14, QQ and TT) open to the Magnolia 

Member on October 28-29, 2003. The results from the laboratory analyses are in Table 7 and the TCE 

concentt-ations are shown on Figure 13. The 1985 through 2003 TCE concentrations for Magnolia 

Member wells QQ and TT are shown on Figure 14. 

3.2.4 Monitoring Wells in the St. Peter Sandstone 

Groundwater samples were collected from St. Peter Sandstone monitoring wells 200, 202 and 203 on 

October 30-31, 2003. The results from the laboratory analyses are in Table 8 and the TCE concentrations 

are shown on Figure 15. Historic TCE concentrations for St. Peter Sandstone well 200 are shown on 

Figure 16. 

3.2.5 Prairie du Chien/Jordan Monitoring Well 

A groundwater sample was collected from the former Henkel well, open to the Prairie du Chien/Jordan, on 

October 31, 2003. The results from the laboratorj' analysis are in Table 9. 

3.2.6 Offsite Groundwater Pump-out System 

Composite samples were collected in June and October of 2003 from the downgradient glacial drift pump­

out wells 111, 112 and 113. This composite was made up of equal volumes of groundwater grab samples 

from wells 111, 112 and 113. At the request of the MPCA, weU-specific samples were also collected from 

the wells during the other two quarters (March and August) in 2003. For the events when individual 

samples were collected, the equivalent downstream discharge concentration was calculated using the 

results from the individual well samples using a flow-weighted average method based on the pumping rates 

of the individual wells. The samples were analyzed for the VOCs required by the NPDES permit 
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(Appendix A). The results from the laboratory analyses are in Table 10. The 1985 through 2003 TCE 

concenfrations for the downgradient groundwater pump-out system discharge are shown on Figure 17. 

3.2.7 Onsite Glacial Aquifer Pump-out and Treatment Systems 

Groundwater treatment system influent and effluent samples were collected quarterly (March, June, 

August, and October). Samples were collected using a combination of composite and grab samples, 

similar to the sampling of the downgradient pump-out well system described above. A composite influent 

sample was made up of equal volume grab samples from wells 109 and 110 during the June and October 

events. At the request of the MPCA, grab samples from wells 109 and 110 were analyzed during the 

March and August monitonng events. The combined influent concentration was calculated using a flow-

weighted average. Air stripper effluent samples were collected after groundwater pumped from wells 109 

and 110 had been treated in the air stripper. The results from the laboratory analyses are in Table 11. The 

1985 through 2003 TCE concentrations for the air stripper influent and effluent samples are showTi on 

Figure 17. 

3.2.8 Onsite Magnolia Aquifer Pump-out System 

Samples were collected from the Magnolia groundwater pump-out system wells MGl and MG2 quarterly 

(March, June, August, and October). Effluent from these wells is discharged to the base of the air stripper 

and then to the storm sewer. Similar to the other pump-out systems, a composite sample was analyzed 

during the June and October events, and individual well grab samples were analyzed during the March and 

August monitoring events. The results from the laboratory analysis are in Table 12. The 1993 through 

2003 TCE concenfrations for the MG pump-out well effluent are shown on Figure 18. 

3.3 Surplus Wells 

This site has been investigated thoroughly over the years. Over time, it was recognized that many of the 

monitoring wells and two former recovery wells were no longer necessary for monitoring or recovery. 

These wells were not abandoned, but instead were retained in case further sampling or aquifer information 

was necessary. However, such needs have not been realized. These wells are not sampled and typically 

not used for water level information. Water quality information is obtained from wells in the same 

formation within a few hundred feet of these wells. Therefore, there are a number of wells that no longer 

serve any useful purpose, and have in fact become potential liabilities. 
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In accordance with the plan presented in the approved 2002 annual report, the following wells were 

abandoned in 2003: 1, G, GG, 106, 107, and 108. Copies of the abandonment records for these wells are 

in Appendix E. Additional approved abandonments could not be completed due to access issues 

(primarily student parking). Additional excess wells are scheduled for abandonment in 2004, as previously 

approved by the MPCA. 
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4.0 Remedial Action Operations 

Although the new NPDES permit no longer requires monthly reporting of discharge, General Mills 

believed it was prudent to continue monthly site visits and system, checks to ensure continuing system. 

performance. 

4.1 Groundwater Pump-out Systems 

The East Hennepin Avenue Site groundwater pump-out system is made up of seven wells: 

• Onsite glacial drift pump-out wells 109 and 110 (Figure 5) 

• Onsite Platteville pump-out wells MGl and MG2 (Figure 7) 

• Downgradient glacial drift pump-out wells 111, 112 and 113 (Figure 5) 

The performance of each pump-out system is discussed in Sections 4.1.1 through 4.1.4. The combined 

groundwater pump-out systems removed and discharged 309 million gallons of groundwater in 2003 

(591 gpm). The average monthly pumping rate (gpm) for each of the pump-out wells is shown in 

Table 13. The operational downtime and operating time percentage for 2003 for each system are shown in 

Table 13. Figure 19 is a series of graphs illustrating pumping performance in 2003. 

4.1.1 Onsite Glacial Drift System 

The onsite glacial drift pump-out well system (weUs 109 and 110) is designed to contain groundwater in 

the glacial drift with the highest TCE concentrations as set forth in the October 25, 1984 Consent Order. 

The average combined pumping rate for the onsite glacial drift pump-out system during 2003 was 

129 gallons per minute. Average monthly pumping rates for each weU ranged from 41 to 81 gpm. A total 

of approximately 67.6 million gallons was removed from the glacial drift by the onsite glacial drift pump­

out well system in 2003. 

4.1.2 Downgradient Glacial Drift System 

The downgradient glacial drift pump-out well system is designed to contain groundwater in the glacial drift 

downgradient of the site with a concentration of TCE exceeding 270 [ig/L as specified in the Consent 

Order. The downgradient glacial drift pump-out wells 111, 112 and 113 operated at an average combined 

rate of 266 gallons per minute in 2003. The pumping rates are monitored monthly, and individual monthly 
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pumping rates ranged from 58 to 124 gallons per minute (Table 13). Approximately 139 milUon gallons of 

groundwater was removed from the glacial drift by the downgradient pump-out system during 2003. 

4.1.3 Carimona System 

Carimona pump-out well 108 was abandoned in 2003, and had not been operated since 1993 when 

Magnolia pump-out wells MGl and MG2 began operation. 

4.1.4 Magnolia System 

The MagnoUa pump-out well system (wells MGl and MG2) is designed to contain groundwater with a 

TCE concentration exceeding 27 /zg/L in both the Magnolia and Carimona Members of the Platteville 

Formation. WeUs MGl and MG2 operated at an average combined rate of 195 gallons per minute in 2003. 

The pumping rates are monitored monthly, and individual monthly pumping rates ranged from 67 to 

106 gallons per minute. A total groundwater volume of approximately 102 million gallons was removed 

from the Platteville Formation during 2003 (Table 14). 

A 24-hour aquifer recovery test was performed in October to verify capture areas for the Magnolia 

Member pump-out system. The pump-out wells were shut down for 24 hours. Water levels were 

measured in Carimona Member wells RR, SS and WW and Magnolia Member wells 0 0 , TT and VV prior 

to shut down and 24 hours after shut down. Water level recoveries for these wells ranged from 2.30 to 

9.70 feet (Table 14). The recovery test is discussed in detail in Section 5.7. 

4.2 Maintenance and Downt ime 

All pump-out wells were operated continuously at the maximum sustainable yield of the pumps or aquifer 

during 2003, except for shutdowns caused by electrical or mechanical failures, or the need for well or 

system maintenance. Table 13 presents reasons for downtime during 2003. 

Appendix A lists target and action level pumping rates for each of the groundwater pump-out wells. When 

pumping rates for an individual well dropped below the monthly action level (Table 13), action was taken 

to return the pumping rate above the action level. Monthly pumping rates for the pump-out wells at 

wells 109 and 110 were above action levels indicating that the pump-out wells were operating effectively. 

However, the monthly pumping rates for the other pump-out wells were occasionally below their 

respective pumping rate action level. Well 112 again had the poorest performance in 2003, as was the ca;;e 

in recent years. Repeated maintenance, including redevelopment, chemical treatment, and new equipment. 
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have had limited success. In December 2002, the conveyance line between the well and the discharge 

point was jetted with a high-pressure line. Initially this action was encouraging, but overall performance in 

2003 did not improve. Wells 111 and 113 typically performed well above design rate in 2003, so the 

slower rate at well 112 should not affect overall capture of the system. Well 113 feU below the action 

levels on tvv'o occasions in 2003. The pump in weU 113 was about 10 years old, and was replaced in 

January 2004. 

4.3 Groundwater Treatment System 

The glacial aquifer groundwater extracted on site contains the highest VOC concentrations, and is freated 

actively with an onsite air-stripping tower. The remaining exfracted groundwater contains much lower 

concenfrations of VOCs, and this groundwater is passively treated by discharge to the storm sewer system. 

Influent and effluent data are summarized in Table 11. The NPDES Permit discharge limits include an 

armual average effluent TCE concentration of 50 ixg/L with a daily maximum limit of 100 figlL. The 2003 

results from the treatment system effluent were below detection limits in all samples, in compUance with 

the NPDES Permit discharge hmits. 

The air stripper tower is designed to remove greater than 99 percent of volatile organic compounds from 

influent groundwater at a discharge rate of up to 150 gallons per minute and a total VOC concenfration 

equal to 1985 conditions, or about 1,000 figfL. The pumping rate to the tower in 2003 averaged 129 gpm, 

and the influent VOC concenfration ranged from 211 /xg/L to 305 figlL, so the system is operating well 

within design assumptions. Trace concenfrations of VOCs detected in all of the four samples collected 

from the stripping tower effluent in 2003, confirming that the treatment system was operating effectively. 

A complete media change-out of the stripper tower was conducted during a two week period in May of 

2003. The spent material was shipped on May 29, 2003 to the SKB Rosemount industrial waste facility 

for proper disposal. 

Scale formation within the air-stripping tower has been identified as a cause of decreased treatment 

efficiency, fri 2000, General Mills installed a pre-freatment system in an effort to reduce hardness buildup. 

The effectiveness of this system continues to be evaluated. The system was upgraded once in 2001 with a 

multi-frequency model. A second upgrade to a more powerful unit was completed in February 2002. The 

effectiveness of this technology is not completely proven, and will continue to be evaluated. 
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5.0 Discussion of Water Quality Results 

The 2003 monitoring results are consistent with past monitoring results. Graphical representations of 

historic TCE concentrations in samples from selected glacial drift, Carimona Member, Magnolia Member, 

and St. Peter Sandstone monitoring wells, the dowm gradient pump-out system, groundwater treattnent 

system, and Magnolia pump-out system are shown on Figures 10, 12, 14, 16, 17 and 18, respectively. 

Historic TCE water quality data from the various sampling locations are in Appendix D. 

Glacial drift and Platteville monitoring is focused on indicator wells selected to monitor pump-out system 

effectiveness. Several wells within the containment zone of the glacial drift and Platteville pump-out well 

systems are consequentiy not monitored. Historic TCE water quaUty results for samples from the indicator 

wells are in Appendix D. 

5.1 Glacial Aquifer 

The groundwater elevations indicate that the direction of groundwater flow in the glacial drift is to the 

southwest. The 2003 groundwater elevations are within the range of historic water elevations. Water level 

measurements collected during 1985 and 1986 following startup of the groundwater pump-out well 

systems demonstrated the effectiveness of the onsite and downgradient glacial drift pump-out systems in 

preventing lateral migration of glacial drift groundwater with TCE concentrations exceeding 270 figfL. 

Glacial drift groundwater elevations from 2003 indicate that the lateral containment zone established 

during 1985 and 1986 continues to be maintained. 

5.1.1 Site Groundwater Pump-out Systems 

The results from the analyses of samples collected in 2003 from the onsite glacial drift pump-out well 

system indicate that the average TCE influent concentration was about 218 figIL and that the average total 

VOC concentration was about 250 ixg/L (Table 11). The laboratory results indicate that TCE remains the 

predominant volatile organic compound in the groundwater in the immediate vicinity of the Site. Historic 

trends are as follows (Figure 17): 

• Glacial aquifer TCE concenfrations in the onsite pump-out wells were: 

- Uiitially, about 1,000 Mg/L; 

- Stabilized at about 400 /ug/L from about 1988 to 1999; 
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- Decreased to about 300 /xg/L from 1999 through 2000; 

- Decreased to about 250 /xg/L in 2001 

- Decreased to about 220 jUg/L in 2002. 

- Remained at about 220 ^g/L in 2003. 

• Glacial aquifer TCE concentrations in the downgradient pump-out wells were: 

- Initially, about 300 ^g/L; 

- Steadily declined to about 100 /xg/T. in about 1991; 

- Steady at about 70 /xg/L since 1994 (~2/xg/L at 111; ~100 uglL at 113). 

• TCE concentrations in the onsite MagnoUa wells were: 

Initially, about 25 fxg/L; 

- Declined to about 18 /xg/L by 1996 

Stabilized at about 11 /xg/L since 2002. 

Analyses of samples collected from wells 109 and 110 are in Table 11. The samples from well 110 

contain about 325 /xg/L TCE; samples from well 109 contain about 130 /xg/L TCE. These results are 

consistent with pump-out well specific monitoring that has been conducted over the past five years. 

5.1.2 Downgradient Pump-out System 

The average TCE concentration in 2003 samples was 48 /ig/L, and the average total VOC concentration 

was 57 /ig/L (Table 10), similar to results from the past 11 years (Figure 17). The NPDES permit 

establishes a pH limit and a requirement that no foam or oil sheen be present. The pH was consistently 

between 6.0 and 9.0 and there was no foam or oil sheen visible on any of the samples. 

Analyses of samples collected from the individual pump out wells are in Table 10. The concentration of 

TCE detected in the sample from well 111 is one to two orders of magnitude lower than detected in 

samples from wells 112 and 113 (Table 10). Sam.nles frnm WPII I I T. pnncictpnfh; mni^in tvî  ViiaVif̂ cf T P P 

concentrations. TCE concentrations in samples from well 111 are near the detection limit. These results 
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are consistent with pump-out well specific monitoring that has been conducted over the past 4 years. 

These wells are designed to be pumped at similar rates. 

5.1.3 Glacial Aquifer Monitoring Wells 

The 2003 monitoring resuhs from the downgradient sentry wells (Table 5) indicate that the downgradient 

pump-out system is effective in laterally containing glacial drift groundwater with a TCE concentration 

exceeding 270 /tg/L. The results from 2003 are consistent with historical results. The TCE concentrations 

generally decreased after the startup of the glacial drift pump-out well systems in 1985 through about 

1991, and thereafter have generally stabiUzed. 

5.1.4 BTEX in the Glacial Aquifer 

At the request of the MPCA, BETX (benzene, ethylbenzene, toluene and xylene) are being reported. None 

of these compounds were detected in the 2003 monitoring well samples collected from the glacial aquifer. 

Nor were these compounds detected in the samples from pumping wells 109, 110, 111, 112, or 113. 

5.2 Carimona Member of Platteville Formation 

Water levels in the Carimona monitoring wells were generally comparable to those measured in recent 

years. The potentiometric levels (Figure 6) indicate that the direction of groundwater flow in the 

immediate vicinity of the site continues to be towards the northwest. 

Historic TCE concentrations (1986-2003) reported for wells 10 and 11 are shown on Figure 12. Historic 

results for all wells are in Table D-7 (Appendix D). 

Samples from wells SS, 9, and 12 during 2003 have typically had the lowest TCE concentrations of the 

Carimona monitoring wells, less than 5 /ig/L. The 2003 results are similar to historic results. 

When sampling began in the mid-1980s, samples from the other Carimona wells typically had TCE 

concenfrations ranging from 100s to 1,000s of/tg/L. The TCE concentrations in samples from these wells 

have generally declined since the startup of the Platteville groundwater recovery system in 1985, and 

stabilized in about 1995 at concentrations less than 100 /xg/L.. The 2003 concenfrations in the samples 

from these wells are consistent with historic results, with all results being less than 50 figfL. Based on the 

water level data, groundwater from wells UU, 8, and 10 is likely flowing toward either: well SS, where the 

TCE concentration is about 3 ug/l.; or downward into the Magnolia m.em.ber where groundwater is being 

captured (see next section). 
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Toluene, ethylbenzene and xylene were not detected in any of the Carimona member well samples. 

Benzene was detected in the samples from wells 9 and 11. Benzene detected at 9 was 12 /tg/L. 

5.3 Magnolia Member of Platteville Formation 

The potentiometric groundwater surface elevations measured in October 2003 are similar to water 

elevations measured since the Magnolia pump-out system began operation in 1993. The potentiometric 

levels (Figure 7) indicate the direction of groundwater flow in the immediate vicinity of the Site continues 

to be northwest. 

5.3.1 Magnolia Member Pumping Wells 

The 2003 results indicate an average TCE concentration of 12 /tg/L and an average total VOC 

concentration of 15.8 /tg/L in the groundwater extracted from the Magnolia member (Table 12). There 

was a general downward frend of TCE in the MagnoUa well effluent since system startup in 1993 through 

2002 (Figure 18). The TCE concentration in the initial Magnolia effluent samples was about 30 /xg/L. 

The concentration of TCE measured in the 2003 samples from well MGl was approximately two times 

that in samples from well MG2, which is also consistent with historic data. 

The NPDES permit establishes discharge limits for the Magnoha pump-out system for TCE and pH, and a 

requirement that no foam or an oil sheen be present. Throughout 2003, TCE was below its limit, the pH 

was between the permit limits of 6.0 and 9.0 and there was no foam or oil sheen. 

A 24-hour recovery test was performed using the Magnolia Member wells on October 27 and 28, 2003. 

The test was performed as outlined in the 2000-2005 Operations and Monitoring Plan. The purpose of the 

test was to determine if MagnoUa pump-out wells MGl and MG2 are maintaining an adequate capture 

zone in the Platteville Formation. The recovery test involved measuring water levels in wells RR, SS, W , 

0 0 , TT and WW prior to and 24 hours after a shutdown of pump-out wells MGl and MG2. The 

difference between the two measurements is the recovery, which is equivalent to the drawdown created by 

the pumping of the wells. The armually computed drawdown is compared to the drawdown measured 

during the initial testing in 1992. 

The drawdowns measured in 2003 range from 2.30 feet in well RR to 9.70 feet in well TT (Table 14). In 

each case, the 2003 drawdown exceeds the 1992 drawdown. Since the 1992 drawdovms were shown to 

provide adequate capuirc, and the 2003 drawdowns all exceed the startup drawdowTis, it follows that the 

Magnolia pump-out system maintained adequate capture in 2003. 
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5.3.2 Magnolia Monitoring Weils 

The analyses of samples from Magnolia Member wells indicate no detection of TCE in the sample from 

well QQ. TCE concenfrations of 4.7 /tg/L and 5.6 /tg/L were detected in samples from wells 14 and TT, 

respectively (Table 7). Figure 14 shows TCE concentrations over time in samples from wells QQ and TT. 

Prior to start up of the Magnolia pumping wells, samples from well TT contained about 25 /tg/L TCE and 

samples from well QQ contained about 8 /tg/L TCE. Following start up of pumping, TCE concentrations 

at both wells TT and QQ declined to less than 10 ,(xg/L. Well 14 was instaUed in 1998 to provide an 

additional downgradient monitoring point. TCE had increased in both wells TT and 14, and appeared to 

have StabiUzed from 2000-2002 at about 8 /ig/L. In 2003 TCE concentrated levels have dropped to about 

5 /tg/L. TCE concentrations in samples from pumping well MGl have also dropped to concentrations less 

than 10 /tg/L. TCE in Magnolia pumping well MG2 samples has dropped to less than 20 /tg/L. TCE 

concentrations remain below the Consent Order level of 27 /tg/L in all samples. The pumping rates, the 

recovery test data, and the water quaUty data show that pump-out wells MGl and MG2 continue to 

effectively capture Platteville Formation groundwater and control the extent of the TCE concentration 

specified in the Consent Order. 

5.3.3 BTEX in the Magnolia Member 

BTEX compounds were not detected in the samples from the Magnolia monitoring wells. 

5.4 St. Peter Sandstone 

Water elevations in St. Peter monitoring wells 200, 201, 202 and 203 were consistent with historic water 

elevations, and the potentiometric levels (Figure 8) indicate the direction of groundwater flow is to the 

southwest, consistent with regional flow in the St. Peter Sandstone and historic data from the site. 

Historically, TCE concenfrations have been highest in samples from well 200, which is a few hundred feet 

downgradient of the site. From initial site work through 1997, samples from well 200 contained about 100 

|ig/L TCE. After 1997, the concentrations dropped off sharply, and have been below 10 pig/L since 2000 

Consistent with historic results, TCE concentrations were not detectable in the sample from well 202. The 

2003 sample from well 203 contained 28 îg/L TCE. This was the fourth year of increasing 

concenfrations. 

None of the BTEX compounds were detected in the samples from the St. Peter monitoring wells. 
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5.5 Prairie du Chien/Jordan 

TCE was detected at 4 /tg/L in the sample collected from the Henkel well in 2003. Concentrations when 

monitoring began in the mid-1980s were near 50 /xg/L. TCE has been below 10 /tg/L in all but one sample 

since 1994, and has been below detection in three of the six samples since 1998. 

None of the BTEX compounds were detected in the sample from the Praine du Chien/Jordan aquifer 

monitoring well. 

P:\23\27\169\2003annualreport.doc 19 

file://P:/23/27/169/2003annualreport.doc


6.0 Conclusions 

1. The 2003 operations and maintenance were consistent with historic O&M. The remediation system is 

about 15 years old, and remaining original equipment is beginning to wear, leading to slighfly more 

maintenance each year, but this should not aflect overall performance of the system. No emergency or 

contingency actions were necessary in 2003. Table 15 summarizes monitoring and maintenance 

completed in 2003. 

2. The stripper media was changed out in May 2003. General Mills continues to evaluate the 

performance of a pre-treatment unit, and has installed an updated version. 

3. All water level data are consistent with historic data, and the groundwater flow patterns in the variou.s 

aquifers appear to have stayed constant. 

4. The 2003 water quaUty monitoring results are generally consistent with historic results. The 

monitoring program appears to be appropriate and adequate for the site. As discussed in the following 

paragraphs, water quality remains stable at most wells, but there have been some significant declining 

frends. 

5. Groundwater produced by glacial aquifer pumping well 110 continues to have TCE concentrations 

above the Consent Order limit of 270 /xg/L. TCE concentrations appear to be declining in the onsite 

glacial aquifer pump out wells, and appear stable in the downgradient glacial aquifer pumping wells 

and monitoring wells. Most downgradient monitoring well samples contain less than 10 /tg/L TCE, 

including pump out well 111. 

6. The Carimona Member acts as a leaky confining layer between the glacial drift and the Magnolia 

Member. TCE in samples from the Carimona member dropped by one to two orders of magnitude, 

and have remained stable at less than 100 /tg/L for many years. Concentrations of TCE were detected 

above the Consent Order limit (27 /tg/L) in one well in 2003, 48 /tg/L at well 11. This is an upgradient 

well in the Carimona memeber Benzene was detected at 12 /tg/L at well 9. 

7. The Magnolia Member pump-out wells have a greater influence on the vertical gradient than did 

Carimona pump-out well 108. The increased hydrauUc gradient causes increased leakage from the 

Carimona Member into the Magnolia Member, and allows for greater capture of affected groundwater. 

The Magnolia Member pump-out wells MGl and MG2 effectively act as containment wells for lateral 

P:\23\27\169\2003annualreport.doc 2 0 

file://P:/23/27/169/2003annualreport.doc


flow of groundwater in the Carimona Member, per the Consent Order, and in the Magnolia member. 

The Magnolia Member recovery test data indicate that pump-out wells MGl and MG2 are maintaining 

equal or better capture compared to their initial assessment. The highest TCE concentrations from the 

MagnoUa Member weUs are detected in the samples from pumping well MGl (-15 /tg/L). The TCE 

concenfrations in all MagnoUa Member samples from 2003 were below the Consent Order Umit of 27 

/tg/L. However, given the concentrations detected in the Carimona Member and the glacial aquifer, 

pumping of the Magnolia wells should continue. 

8. In the last five years, TCE concentrations have declined dramatically in St. Peter aquifer well 200, 

which is closest to the site, from about 100 /ig/L to less than 5 /tg/L. Although TCE concentrations 

have been increasing in samples from well 203, it appears that the rate of increase is declining. 

9. Trichloroethene was detected in the Henkel well sample, which has been the case in three of the last 

six samples. The 2003 concentration is much lower than when monitoring began in the mid-1980s. 

10. At the request of the MPCA, General Mills has reported and evaluated benzene, ethylbenzene, toluene, 

and xylene results in the 2002 and 2003 water quality monitoring data. There were only a few 

reported detections of BTEX compounds in the shallow aquifers, and the data as a whole suggest that 

this site is not a significant source of these compounds. 

11. General Mills has identified a number of wells that are no longer useful to the site remediation, and so 

have become potential liabilities. About half were abandoned in 2003, and the remaining excess wells 

should be abandoned in 2004. 
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7.0 Recommendations for 2004 

1. Continue operation and maintenance of the onsite pump-out and groundwater freatment systems and 

the downgradient glacial drift pump-out system in accordance with the 1984 Consent Order and other 

regulatory documents. 

2. Inspect the groundwater pump-out wells and treatment systems on at least a monthly basis. 

3. Submit treatment system and pump-out system monitoring results on a quarterly basis per the NPDES 

permit. 

4. Monitor groundwater elevations and groundwater quality in accordance with the 2000-

2005 Operations and Monitoring Plan. 

5. Collect and analyze pump-out well-specific samples during two quarters in 2004. 

6. Discontinue monitoring of benzene, ethyl benzene, toluene and xylene. 

7. Abandon wells that are no longer necessary (see Figure 20 and Table 16). 
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Table 1 
2003 Groundwater Elevations 

Glacial Drift Wells 

(elevations in ft.-MSL) 

Location 

Date 

Water Elevation 

Q 
10/27/2003 

828.18 

T 

10/27/2003 

832.50 

v 
10/27/2003 

818.02 

W 
10/27/2003 

817.97 

X 

10/27/2003 

823.07 

Page 1 of 1 
1/13/2004 11-.34 AM 
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Table 2 
2003 Groundwater Elevations 

Carimona Member Wells 

(elevations in ft.-MSL) 

Location 

Date 

Water Elevation 

RR 

10/27/2003 

831.22 

RR 

10/28/2003 

SS 

10/27/2003 

833.52 824.26 

SS 

10/28/2003 

829.13 

UU 

10/27/2003 

831.09 

WW WW 

10/27/2003 ; 10/28/2003 

831.10 833.41 

Location 

Date 

Water Elevation 

8 

10/27/2003 

831.22 

9 

10/27/2003 

831.27 

10 

10/27/2003 

831.46 

11 

10/27/2003 

831.08 

12 

10/27/2003 

825.42 

Page 1 of 1 
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Table 3 
2003 Groundwater Elevations 

Magnolia Member Wells 

(elevations in ft.-MSL) 

Location 

Date 

Water Elevation 

OO 

10/27/2003 

820.43 

OO 

10/28/2003 

828.52 

QQ 
10/27/2003 

820.70 

TT 

10/27/2003 

817.16 

TT 

10/28/2003 

826.86 

W 

10/27/2003 

823.44 

W 

10/28/2003 

829,63 

14 

10/27/2003 

816.50 

Page 1 of 1 
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Table 4 
2003 Groundwater Elevations 

St. Peter Sandstone Wells 

(elevations in ft.-MSL) 

Location 

Date 

Water Elevation 

200 

10/27/2003 

766.23 

201 

10/27/2003 

779.59 

202 

10/27/2003 

754.56 

203 

10/27/2003 

754.41 

Pagel ofl 
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Table 5 
2003 Water Quality Data 

Glacial Drift Wells 

(concentrations in ug/L) 

Location 

Date 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1-Dichloroethane 

1,2-Dichloroethanc 

1,2-Dichloroethylene, cis 

1,2-Dichloroethylene, trans 

Benzene 

Ethyl benzene 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

Vinyl chloride 

Xylenes total 

Q 
10/29/2003 

2.4 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

T 

10/29/2003 

<1.0 

<1.0 

<1.0 

<\.o 
<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

v 
10/29/2003 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

14 

<1.0 

<3.0 

w 
10/29/2003 

<2.0 

<2.0 

<2.0 

<2.0 

52 

3.5 

<2.0 

<2.0 

<2.0 

<2 0 

14 

<2.0 

<6.0 

X 
10/29/2003 

<I.O 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

Consent 

Order Limit 

-
-
-
--
-
-
-
--

<1.0 j -

< i .o !-

<1.0 1270 

<1.0 -

<3.0 

No consent order limit. 
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Table 6 
2003 Water Quality Data 
Carimona Member Wells 

(concentrations in ug/L) 

Location 

Date 

Dup 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethylene, cis 

1,2-Dichloroethylene, trans 

Benzene 

Ethyl benzene 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

Vinyl chloride 

Xylenes total 

SS 

10/28/2003 

<1.0 

<1.0 

3.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

2.9 

<1.0 

<3.0 

UU 

10/29/2003 

1.5 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1,0 

<I.O 

<1.0 

<1.0 

25 

<1.0 

<3.0 

9 

10/30'2003 

<1.0 

<1.0 

<1.0 

<1.0 ' ^ 

<1.0 

<1.0 

12 

<1.0 

<1.0 
<I 0 

1.1 

<1.0 

<3.0 

10 

10/30/2003 

1.2 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<I.O 

<1.0 

<1.0 

<1,0 

15 

<1.0 

<3.0 

10 

10/30/2003 

DUP 

1.2 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

16 

<1.0 

<3.0 

11 

10/28/2003 

<2.0 

<2.0 

<2.0 

<2.0 

7.5 

<2.0 

6,9 

<2.0 

<2.0 

<2,0 

48 

<2.0 

<6.0 

12 

10/28/2003 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 ^ 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

1.7 

<1.0 

<3.0 

Consent 

Order Limit 

-
— 
-
— 
-
-
-
-
-
-
27 

-

"' 

No consent order limit. 
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Table 7 
2003 Water Quality Data 
Magnolia Member Wells 

(concentrations in ug/L) 

Location 

Date 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethylene, cis 

1,2-Dichloroethylene, trans 

Benzene 

Ethyl benzene 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

Vinyl chloride 

Xylenes total 

QQ 
10/29/2003 

<1.0 

<1.0 

<1.0 

<1.0 

1,1 

<1,0 

<1.0 

<1.0 

<l.0 

<1,0 

<1,0 

<1.0 

<3.0 

TT 

10/28/2003 

2.0 

<1,0 

<1,0 

<1.0 

2.9 

<1.0 

<1.0 

<1.0 

<1,0 

<1,0 

5.6 

<I.O 

<3.0 

14 

10/28/2003 

1.6 

<1.0 

<1,0 

<1.0 

1.7 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

4.7 

<I.O 

<3.0 

Consent 

Order Limit 

-
-
-
-
~ 
-
-
-
-

27 

::: 

- No consent order limit. 
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Table 8 
2003 Water Quality Data 
St. Peter Sandstone Wells 

(concentrations in ug/L) 

Location 

Date 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethylene, cis 

1,2-Dichloroethylene, trans 

Benzene 

Ethyl benzene 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

Vinvl chloride 

Xvlenes total 

200 

10/31/2003 

<1.0 

<1.0 

<1.0 

<1.0 

1.6 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

4.2 

<1.0 

<3.0 

202 

10/30/2003 

<1.0 

<1.0 

<1.0 ^ 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

203 

10/31/2003 

<1.0 

<1.0 

<1.0 

<1.0 

3.6 

<1.0 

Consent 

Order Limit 

-
-
-
~ 
-
-

<1.0 

<1.0 

<1.0 
--" 

<1.0 

28 ;27 

<1.0 

<3.0 
" 

— No consent order limit. 

Page 1 of 1 
3/1/2004 1:02 PM 
P \23\27\169\LIMS\2003 annual\5_2003_VOC_StPeter 

file:///23/27/169/LIMS/2003


Table 9 
2003 Water Quality Data 

Prairie Du Chien / Jordan Well 

(concentrations in ug/L) 

Location 

Date 

1,1,1-Trichlorocthane 

1,1,2,2-Tetrachloroethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethylene, cis 

1,2-Dichloroethylene, trans 

Benzene 

Ethyl benzene 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

Vinyl chloride 

.Xylenes total 

HENKEL 

10/31/2003 

<1.0 

<1.0 

<1,0 

<I.O 

4.2 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

4.0 

<1.0 

<3.0 

Page 1 of 1 
1/13/2004 12:57 PM 
P:\23\27\169\LIMS\2003annuaI\5_2003 VOC PrairieJordan 
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Table 13 
2002 Pumping Rates 

Target Pumping Rate 
(Average Monthly gpm 
Action Level (Average 
Monthly gpm) 
January-03 
February-03 
March-03 
April-03 
May-03 
June-03 
July-03 
August-03 
September-03 
Octob8r-03 
November-03 
December-03 
2003 Average Monthly 
gpm 
2002 Average Monthly 
gpm 
2001 Average Monthly 
gpm 
2000 Average Monthly 
gpm 

Glacial Drift Pumpout Wells 
Average Pumping Rate 

(gpm) 
109 
30 

20 

74 
80 
87 
84 
50 
78 
85 
74 
76 
74 
79 
74 
76 

80 

49 

43 

110 
50 

40 

50 
53 
59 
59 
36 
55 
60 
52 
55 
54 
56 
40 
52 

51 

46 

40 

111 
90 

80 

103 
110 
136 
96 
100 
106 
106 
102 
102 
107 
114 
107 
107 

109 

108 

94 

112 
100 

80 

65 
64 
69 
67 
62 
70 
64 
84 
80 
77 
81 
74 
71 

50 

77 

47 

113 
90 

80 

93 
8 
0 
82 
83 
87 
87 
83 
82 
86 
92 
69 
71 

100 

90 

100 

Magnolia Pumpout Wells 

Average Pumping Rate 

(gpm) 

MGl 
100 

80 

96 
105 
117 
111 
70 
110 
119 
67 
94 
79 
98 
91 
96 

97 

97 

104 

MG2 
100 

80 

94 
100 
111 
106 
61 
94 
102 
94 
103 
99 
109 
102 
98 

99 

98 

95 
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Table 15 

Summary of 2003 Activities 

2003 
January 

February 
March 

April 

May 

June 

July 
August 

September 
October 

November 

December 

Monitoring and Reporting 
10 - Quarterly NPDES Report to GMI/MPCA 
24 - 2002 Water Appropriations Worksheets submitted 

28 - Submitted 2002 Annual Report 
13 - Discharge Monitoring 
24 - Quarterly Maintenance 

9 - Quarterly NPDES report to GMI/MPCA 
29 - Manifested media waste to SKB-Rosemount 

2 - Discharge monitoring 
22 - Completed w^aste profile sheet for stripper media 

10 - Quarterly NPDES Report to GMI/MPCA 
6 - Discharge monitoring 

Annual monitoring event 
4 - Quarterly NPDES Report to GMI/MPCA 

O&M 
2 - Site inspection 
31 - Site Inspection 

28 - Site Inspection 
Greasing motors, maintenance 
totalizers recording electrical 
AMPs. Rebuilt totalizer meter for 
113. 
3 - Site inspection 
Upgraded Freiji system. 
Completed media change-out. 
5 - Site Inspection 

2 - Site Inspection 
Greasing motors; totalizer 
maintenance; recording electrical 
AMPs. 
1 - Site Inspection 
4 - Site inspection 
Greasing motors, maintenance 
totalizers recording electrical 
AMPs. 
2 - Site inspection 
1 - Site inspection. 

Abandoned Wells 108, G, GG, 
107,106, and 1. 
20 - Site Maintenance 
1 - Site inspection 
31 - Site inspection 

P:\23\27\169\2003 annual report.doc 
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Table 16 
Proposed Wells to be Abandoned 

Well 
Name 

B 
P 
0 
R 
S 
T 
U 
V 
W 
X 
2 
3 
4 
5 

109 
110 
111 
112 
113 
8 
9 
10 
11 
12 
13 
BB 
SS 
UU 
RR 

WW 
14 
QQ 
0 0 
TT 
W 
ZZ 

MG-1 
MG-2 
200 
201 
202 
203 

Henkel 
WQ 
WL 

Geologic 
Unit 

Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 

Carimona Member 
Carimona Member 
Carimona Member 
Carimona Member 
Carimona Member 
Carimona Member 
Carimona Member 
Carimona Member 
Carimona Member 
Carimona Member 
Carimona Member 
Magnolia Member 
Magnolia Member 
Magnolia Member 
Magnolia Member 
Magnolia Member 
Magnolia Member 
Magnolia Member 
Magnolia Member 

St. Peter 
St. Peter 
St. Peter 
St. Peter 

Prairie du Chien 
Water quality and wat 
Water level monitorinc 

Well 
Monitored 
Annually 

-
~ 

WQ 
" 
-

WQ 
-

WQ 
WQ 
WQ 

~ 
~ 
-
-

WQ 
WQ 
WQ 
WQ 
WQ 
WQ 
WQ 
WQ 
WQ 
WQ 

~ 
~ 

WQ 
WQ 
WL 
WL 
WQ 
WQ 
WL 
WQ 
WL 
~ 

WQ 
WQ 
WQ 
WL 
WQ 
WQ 
WQ 

3r level mor 
] only 

Abandon? 

~ 
Yes 
~ 

Yes 
~ 
~ 

Yes 
~ 
~ 
~ 
~ 

Yes 
Yes 
Yes 
~ 
~ 
~ 
— 
-
-
-
~ 
~ 
~ 

Yes 
~ 
~ 
-
~ 
~ 
— 
— 
~ 
~ 
~ 

Yes 
-
~ 
~ 
~ 
~ 
~ 
— 

litoring 

Comments 

Up gradient clean glacial drift well. 
Condition unknown. 
Down gradient of source used for monitoring. 
Area adequately monitored by V, W, and T 
Middle of plume between 110 and 112. 
Down gradient of source. 
Well is lateral of the source. 
Down gradient of source. 
Down gradient of source. 
Down gradient of source. 
Good location down gradient of source. 
Area adequately monitored by V, W, and T 
Area adequately monitored by V, W, and T 
Area adequately monitored by V, W, and T 
Active pump-out well 
Active pump-out well 
Active pump-out well 
Active pump-out well 
Active pump-out well 
Possibly unnecessary because of 9, and 10. 
Down gradient of source. 
Down gradient of source. 
Down gradient of source. 
Up gradient 
Up gradient? 
Center of plume 
Down gradient of source. 
Down gradient of source. 
Up gradient? 
Monitoring can be collected at 9 and 10. 
Newly installed lateral location 
Down gradient 
QQ is one block side gradient. 
Upgradient 
Upgradient of source 
Upgradient of source 
Active pump-out well 
Active pump-out well 
Down gradient of source used for monitoring. 
Upgradient 
Down gradient of source used for monitoring. 
Down gradient of source used for monitoring. 
Only Prairie du Chein well 
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Table 16 
Previously Abandoned Wells 

Continued 

Well 
Name 

1 
A 
C 
D 
E 
F 
G 
H 
1 
J 
K 
L 
M 
N 
0 
Y 
Z 

GG 
II 

LL 
PP 
106 
107 
108 

Geologic 
Unit 

Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 
Glacial Drift 

Magnolia Member 
Carimona/Magonlia 
Carimona/Magonlia 
Carimona Member 

Glacial Drift 
Glacial Drift 

Carimona Member 

Well 
Monitored 
Annually 

na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 
na 

Abandon? 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Well Abandoned 

Well Abandoned 2003 
Abandoned 
Abandoned 
Abandoned 
Abandoned 
Abandoned 
Well abandoned in 2003 
Abandoned 
Abandoned 
Abandoned 
Abandoned 
Abandoned 
Abandoned 
Abandoned 
Abandoned 
Abandoned 
Abandoned 
Well abandoned in 2003 
Abandoned 
Abandoned 
Abandoned 
Well abandoned in 2003 
Well abandoned in 2003 
Well abandoned in 2003 
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V Mississippi River 

St. Peter Sandstone 

Prairie Du Chien Group 

Jordan Sandstone 

Sand, gravelly sand and silty sand, sometimes overlain by bogs 
and marshes vhich have been drained and filled. Overlying 
soil is variable in composition often clayey or silty. 
Deposits are terrace deposits from Glacial River Warren. 
Thickness ranges from 23 to 57 feet. 

Gray and red tills associated with Des Moines and Superior 
lobes. Dnsorted material with variable texture containing 
clay sizes and boulders. Sometimes underlain by thin layer of 
alluvium. Contains sand lenses. Absent in many places, up to 
20" thick. 

Greenish-gray to olive-gray claystone, fissile, fossili­
ferous, contains several limestone layers. Patchy in this 
area. Thicknesses range up to 50'. 

Carimona member - micrite, fossiliferous, often fractured and 
weathered,. 3.5-4.5' thick. 
Magnolia member - fossiliferous micrite, calcitic shale, with 
rippied bedding, corroded zones, some fractures. 8.5-9' 
thick. 
Hidden Tails - micrite, shaly, fossiliferous, 6-7' thick. 
Mifflin nember, thin beds of limestone, interbedded shale 
12-13' thick. 
Pecatonica member - dolomite, hard, 1-1.5' thick. 
Glenwood shale - green shale, sandy at the base, 3-5' thick. 

Light yellow or white, medium grained, massive appearing 
sandstone composed of rounded and subrounded grains. Thin 
beds of green shale are present. Ranges in thirirness from 
150-170'. 

Thickness of entire formation is 120'-150'. 
Oneota Dolomite - thin to thick bedded, light brownish gray or 
buff, fine- to medium-grained dolomite, silt sized doloiLite 
matrix. 
Bew Richmond Sandstone - fine- to medium-grained quartzose 
sandstone and quartzitie dolomite, minor amounts of shale and 
pure dolomite. 
Willow River Dolomite - thin to thick bedded dolomite, sandy 
dolomite with some interbedded quartzose sandstone. 

Argillaceous and dolomitic quartz sandstone with pebble-size 
clasts of dolomitic sandstone and thin beds of dolomite, white 
or yellow, coarse to medium-grained orthoquartzites to yellow, 
silty, fine grained quartzose sandstone. 85-100' thick. 
Dnderlain by the St. Lawrence Formation which is 120'-200' 
thick and contains a variety of SLlty or sandy dolomitic 
rocks. 
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Figure 10 
Glacial Drift Wells 

TCE Concentrations 
1985-2003 
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Date 
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Figure 12 
Carimona Member Wells 
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Figure 14 
Magnolia Member Weils 
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5 120 
c 

••^ 100 

c 
o 
u 
c 
o o 

Figure 16 
St. Peter Sandstone Wells 

TCE Concentrations 
1985-2003 
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Figure 17 
Trichloroethylene in Glacial Aquifer Pump-Out Systems 

1985-2003 
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Figure 18 
Magnolia Pump-Out Wells (MGl and MG2) 

TCE Concentrations 
1992-2003 
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• MG-EFF-Trlchloroethylene 

1 ofl 
1/15/2004 12:08 PM 
P:\23\27\I69\LIMS\2003 aniiual\5_2003_CHARTS mgeff 

-f<w' 'W|ii|i-j(ili||i a iBi iwf i»*t«iyn-f»',tipiui H i f i -nnu i i iiw> •ii<f'w»*wWii»*-'J<Mi iii<W!'iWil!ii''*g>*'ilwi 

file://P:/23/27/I69/LIMS/2003


General Mills Flow Data 
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Figure 19 
2003 Pumping Rates 

Over Time 
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Appendix A 

East Hennepin Avenue Site 
2000-2005 Operations and Monitoring Plan 

The following monitoring plan governs the period January 1, 2000 to December 31,2005. The plan is 

consistent with the terms of the Consent Order, and is suitable for a site with a status characterized as long-

term operation and monitoring. 

Intensive monitoring of the East Hennepin Avenue Site has occurred since February 1984. The results 

from this monitoring have defined the limits of groundwater contamination; have documented the 

effectiveness of the site groundwater pump-out systems; and have documented that site conditions in all 

affected aquifers have been stable since 1987. 

The Consent Order specifies that the purpose of the groundwater monitoring program is to: monitor the 

effectiveness of the groundwater pump-out systems; define changes in the distribution of volatile 

hydrocarbon concentrations; and determine when operation of the system can be shut down. 

The effectiveness of groundwater pump-out systems has been determined through aquifer pumping tests 

and groundwater modeling. The operational history (pumping rates and total gallons pumped) has been 

monitored since 1985. This tune period includes both record wet and record dry years. 

General Mills, Inc. has agreed to monitor the continued effectiveness of the pump-out systems through 

water quality monitoring and through operational monitoring. Water quality monitoring, includmg sample 

collection and analysis and water level measurement, will involve the annual collection of groundwater 

samples from down gradient Glacial Drift wells Q, T, V, W and X; Platteville wells 9, 10, 11, 12, 14, QQ, 

SS, TT and UU; St. Peter "Well 200 and the Henkel Well. The samples will be analyzed on altematmg 

years for trichloroethylene and List 2 volatile organic compounds (Table A-1). Well 8 will no longer be 

monitored because it is downgradient from wells 9 and 10 and is upgradient of wells SS and UU. 

Additionally, samples will be collected annually from St. Peter wells 202 and 203 and analyzed for TCE. 

Water levels will continue to be measured at Well 201 but no samples will be collected for analysis at this 

location. 

Operational monitoring will involve the comparison of monthly mean pumping rates with historic pumping 

rates. If pumping rates fall below an action level (Table A-2), an assessment of the operational status of 

the well wiU be conducted and necessary repairs will be made. 
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Platteville Formation pump-out system operational monitoring will also mclude an annual 24-hour 

recovery test. This test will be conducted to detennine if Magnolia member pump-out wells MGl and 

MG2 are maintaining an adequate capture zone in the Platteville Formation. The recovery test will involve 

the measurement of water levels m wells RR, SS, VV, 0 0 , TT and WW. Water levels will be measured 

prior to and 24 hours after an annual shutdown of pump-out wells MGl and MG2. The data will be 

evaluated to determine if the Magnolia wells continue to generate similar drawdown as was observed 

during the 1992 pumping test. 

NPDES monitoring will continue as specified in ttie permit. NPDES monitoring currently involves the 

collection of effluent water quality samples from each pump-out system and the stripper tower. In addition 

to trichloroethylene and List 2 volatile organic compounds, priority pollutant volatile organic compounds 

and flow rate measuromonts arc roquirod on a routijie basis. Table A-1 lists the monitoring parameters 

required by the new May 11, 2000 NPDES permit. 

Quarterly letter reports describing the results of operations, monitoring and maintenance will be prepared 

and submitted to the Minnesota Pollution Control .Agency. The reports will contain tables summarizing 

operational and monitoring data. Laboratory data reports will be attached to the report. Any data which 

indicates a long-term change in the operational stams or effectiveness of the pump-out systems will be 

discussed in detail. A description of any action tat^n in response to this information will also be 

documented. 
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Table A-1 

Monitormg Parameters 
(Modified in 2001) 

Monitoring Wells 

Even Years 

Water levels and field data 

Trichloroethylene 

Monitoring Wells 

Odd Years (List 2) 

Water Levels and field data 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene, cis 

1,2-Dichloroethene, trans 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

1,1,1 -Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Benzene 

Ethylbenzene '̂̂  

Toluene 

Xylenes 

NPDES Stations 

Flows 

pH 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene, cis 

1,2-Dichloroethene, trans 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

1,1,1 -Trichloroethane 

Trichloroethylene 

Benzene 

Ethylbenzene^'* 

Toluene 

Xylenes 

(1) Added in 2001 at request of MPCA 
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Table A-2 

Pump-out System Operation Guidelines 
Pumping Rates 

Pump-out Well 
Identification 

Wei l l 09 

Well 110 

Well 111 

Well 112 

Well 113 

Well MGl 

Well MG2 

Target Pumping Rate 
(Average Monthly gpm) 

30 

50 

90 

100 

90 

100 

100 

Action Level 
(Average Monthly gpm) 

20 

40 

80 

80 

80 

80 

80 

If action levels are not met, an assessment of tfie operational status of the pump-out well will be 
undertaken and any necessary repairs will be made. 
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FIELD SAMPLING REPORT 

Date: November 24, 2003 

Project: General Mills 

Contact: Bill Bangsund 
Barr Engineering Company 
4700 W. 77th Street 
Minneapolis, MN 55435-4803 

Field Sampling 

Annual groundwater monitoring at the General Mills site was conducted on October 27"̂  to 31^', 
2003. The Platteville Formation pumpout system recovery test was completed on October 27*̂  
and 28'^ 2003. 

Field Report 

Attachments: 

• Field Log Cover Sheet 
• Water Level Summary 
• Field Log Data Summary 
• Pumpout System Recovery Test 

Field Log Data Sheets 
Meter Calibration Summary 
Chain-of-Custodies #17458 and #16559 

Laboratory Analysis Status 

Samples sent to Trimatrix, Grand Rapids, Michigan for analysis. Refer to chain-of-custodies 
and parameter table for specific laboratory analyses. 
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FIELD LOG COVER SHEET 
WATER SAMPLING 

Client: General Mills Project No.: 23/27-169 Y03 1002 

Technician: KSJ Sampling Period: October 27, 28, 29, 30, 31 
2003 

Wind 
Date Temperature Wind Speed Direction Cloud Cover 

Summary of Field Activities 

• Water levels were measured on October 27, 2003. 

• Blind duplicate sample M-1 was collected at Well 10. A field blank was collected in 
the stripper tower on October 31. 

• The 24-hour recovery test was performed on October 27 and 28, 2003. 

• Fourth quarter pumpout system well-specific samples were collected on October 31, 
2003. 
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WATER LEVEL SUMMARY 

Project: GENERAL MILLS 

Project Number: 23/27-169Y03 

Field Staff: KSJ Date: 10-27-03 

Monitoring 
Location 

109 
110 
111 

112 

113 

Q 
T 
V 

\v 
X 
8 
9 
10 
11 
12 

RR 
SS 
UU 
WW 
0 0 

QQ 
TT 
VV 
200 

MG-1 
MG-2 
201 
203 
202 
14 

Measuring 
point 

elevation 

857.97 

852.35 

846.94 

841.37 

84L26 

850.38 

849.36 

838.59 

830.78 

842.90 

860.36 

862.48 

860.39 

852.84 

861.10 

849.97 

861.70 

863.98 

857.76 

850.07 

849.01 

861.94 

859.09 

851.14 

860.81 

859.82 

885.09 

850.05 

843.45 

858.53 

Water 
level 
depth 

28.95 

24.40 

29.26 

33.50 

22.20 

22.20 

16.86 

20.57 

12.81 

19.83 

29.14 

31.21 

28.93 

21.76 

35.68 

18.75 

37.44 

32.89 

26.66 

29.64 

28.31 

44.78 

35.65 

84.91 

55.84 

51.47 

105.50 

95.64 

88.89 

42.03 

Total 
well 

depth 

25.5 

24.0 

27.5 

19.0 

21.0 

64.0 

63.0 

64.0 

54.0 

63.0 

50.5 

60.5 

63.0 

60.5 

60.5 

59.5 

70.0 

70.5 

198.0 

144.0 

118.0 

116.0 

68.5 

Static 
water 

elevation 

829.02 

827.95 

817.68 

807.87 

819.06 

828.18 

832.50 

818.02 

817.97 

823.07 

831.22 

831.27 

831.46 

831.08 

825.42 

831.22 

824.26 

831.09 

831.10 

820.43 

820.70 

817.16 

823.44 

766.23 

804.97 

808.35 

779.59 

754.41 

754.56 

816.50 

Comn:ients 

TOC 

TOC 

TOC 



WATER LEVEL SUMMARY 

Project: GENERAL MILLS 

Project Number: 23/27-169Y02 

Field Staff: / (S Cf 
Date: / O - Z ^ ^ O 3 

Monitonng 
Location 

109 

110 

111 

112 

113 

Q 
T 

V 

W 

X 

8 

9 

10 

11 

12 

RR 

SS 

UU 

WW 

0 0 

QQ 

TT 

W 

200 

MG-1 

MG-2 

201 

203 

202 

14 

Metisuring 
point 

elevation 

857.97 

852.35 

846.94 

841.37 

841.26 

8.50.38 

849.36 

838.59 

830.78 

842.90 

860.36 

862.48 

860.39 

852.84 

861.10 

849.97 

861.70 

863.98 

8.57.76 

850.07 

849.01 

861.94 

859.09 

851.14 

860.81 

859.82 

885.09 

850.05 

843.45 

858.53 

Water 
level 
depth 

^'^,1S' 
^'-IMo 
Z ^ . Z U 
3 ^ ' " ^ D 

Z.Z^Z.o 

zz ,zo 
Y(o,Zl̂  
^si-
Z^rl l 

Y'i.i^ 
î z-l 
s/̂ -z/ 
-L^^A^ 
z|. ,7^ 
3^^(^'^ 
/ ^ ' 7 ^ 
^1-H \̂ 
yz.T'i 
Z-(^.U>Lf 

Z^.(.^ 
Z? .3 

yv,??-
35.65 
< § ^ . ^ i 

5-^'^^ 
5'AY? 
/fJS- ^d 
"IS.̂ H 
<=^^'^=) 

y^.o 

Total 
well 
depth 

25.5 

24.0 

27.5 

19.0 

21.0 

64.0 

63.0 

64.0 

54.0 

63.0 

50.5' 

60.5 

63.0 

60.5 

60.5 

59.5 

70.0 

70.5 

198.0 

144.0 

118.0 

116.0 

68.5 

Static 
water 

elevation 

~ 

~ 

~ 

— 

— 

~ 

~ 

— 

— 

— 

~ 

— 

— 

— 

~ 

— 

~ 

~ 

~ 

— 

~ 

~ 

~ 

~ 

~ 

-

~ 

~ 

~ 

-

Comments 

TOG 

A J ^ A J /oc-fc-

TOC 

TOC 



WATER LEVEL SUMMARY 

Platville foiTnation 24-hour recovery test 

Project; General Mills 

Project Number: 2327169 

Field Staff: KSJ 

Monitoring 
Location 

RR 
SS 

W ^ N • 

0 0 
TT 
VV 

MGl 
MG2 

Measuring 
point 

elevation 

849.97 
86L70 
857.76 
850.07 
86L94 
859.09 
860.81 
859.82 

Date: 
10/27/03 
Water 
level 

18.75 
37.44 
26.66 
29.64 
44.78 
35.65 
55.84 
51.47 

Date: 
10/28/03 
Water 
level 

16.45 
32.57 
24.35 
21.55 
35.08 
29.46 
32.29 
31.36 

Date: 
10/27/03 

Static 
elevation 

831.22 
824.26 
831.10 
820.43 
817.16 
823.44 
804.97 
808.35 

Date: 
10/28/03 

Static 
elevation 

833.52 
829.13 
833.41 
828.52 
826.86 
829.63 
828.52 
828.46 

Recovery 

2.30 
4.87 
2.31 
8.09 
9.70 

6.19 
23.55 
20.11 

* MemuieiiiciiLs are lefeienced fiom top of riser pipe, unless otherwise indicated. 

WLSUMM.WB2 



WATER LE\T :L SUMMARY 
Plahille formatioD :i4-hoiiT recovery test 

Project: General Mills 

Project Number: 2327169 

Environmental Technician: f ( S Z 
Date: / ^ - ^ 7 - 0 5 

Monitoring 
Location 

RR 

SS 

WW 

0 0 

TT 

w 
MGl 

MG2 

Measuring 
point 

elevation 

849.97 

861.70 

857.76 

850.07 

861,94 

859.09 

860.81 

859.82 

Water 
level 

I ^ ' IS 
37iH^ 
2J,.Lo(e 
Z ' l^ i 
H i l ^ 
35.c.̂  
.5S'»^ 
Sh^V 

Water 
level 

/L ' /T 
J-^/Sf 
z / i ^ 
2 / , ^ S 
3S, 01 

n Y(p 
^z.z7 
3\.^i^ 

Static 
elevation 

— 

— 

— 

— 

— 

Static 
elevation Recovery 

0.00 

0.00 

. 0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 

•WLSLavlM.WB2 



FIELD DATA SUMMARY 

Project: GENERAL MILLS 

Project number: 23/27-169Y03102 

Field Staff: KSJ 

Moniloring 

location 

EFF 
109 
110 

MG-1 
MG-2 

111 
X >. JL 

1'.2 
113 

Date 

10/31/03 

Temp 
(oC) 

10.6 

12.2 

12.5 

11.5 

11.1 

12.0 

12.3 

11.7 

Conductivity 
@ 

25 oC 

1299 

1027 

1202 

837 

832 

1021 

1058 

1093 

Dissolved 

Oxygen 
(mg/1) 

7.33 

7.59 

5.97 

7.32 

7.30 

6.47 

5.25 

8.36 

pH 

7.82 

7.29 

7.11 

7.52 

7.25 

7.02 

6.94 

7.02 

Eh 
(mV) 

26 

44 

54 

44 

48 

26 

33 

43 



FIELD DATA SUMMARY 

Proj ect: GENERAL MILLS 

Project number:: 23/27-169YOl 102 

Field Staff: KSJ 

Monitoring 
location 

EFF 
109 
110 

MG-1 
MG-2 

111 
112 
113 

Date 

/^•-3/^o'3 

Temp 
(oC) 

/O-l^ 

C2.Z 

(2 . ^ 

/ / . b 

//. f 

I Z . O 

1 1 ' 1 > 

/ / . ? 

Conductivity 
@ 

25 oC 

/ 3 ? ? 

Yoz^ 
(ZOZ-

^̂ 7 
g'3^ 

{ 0 ^ 1 

/oy^ 

/OY-3 

Dissolved 
Oxygen 
(mg/l) 

?.?3 

?-S7 
S-?? 

l.TZ-

r-s'o 

u-if 
S.tS 

?-5L 

pH 

7.S-Z 

li^ 
}.(i 

1st 
l i s 

}-̂ z 

L - H 
}.0l^ 

Eh 
(mV) 

Z(. 

y/ 
^7 
y/ 
Hg 
Zif 

•5J 

H ^ 



FIELD DATA SUMMARY 

Project: GENERAL MILLS 

Project number: 23/27-169 

Field Staff: KSJ 

Monitoring 
location 

11 

SS 

TT 

i4 

12 

UU 

Q 

QQ 
T 

X 

V 

VV 

9 

1 0 

202 

200 

203 

Henkel 

Date 

10/28/03 
II 

11 

" 

11 

10/29/03 
I? 

M 

U 

t l 

Tl 

TI 

10/30/03 
M 

I t 

11 

10/31/03 
M 

Temp 
(oC) 

11.4 

1L4 

12.0 

12.1 

9.8 

11.5 

13.3 

10.4 

13.9 

13.7 

17.0 

14.4 

12.8 

12.7 

13.0 

6.9 

11.9 

10.7 

Conductivity 
@ 

25 oC 

898 

861 

851 

975 

492 

1087 

1157 

636 

852 

1193 

401 

1338 

1442 

1159 

612 

567 

601 

490 

pH 

6.62 

6.77 

6.68 

6.96 

8.80 

6.69 

6.61 

6.87 

6.77 

6.41 

7.47 

6.54 

7.07 

7.44 

7.04 

7.16 

7.40 

8.10 

Eh 
(mV) 

29 

19 

33 

-18 

-39 

65 

65 

-21 

44 

59 

27 

46 

14 

-40 

45 

8 

24 

29 

Dissolved 
Oxygen 
(mg/L) 

0T7 

0.33 

0.12 

0.12 

0.79 

0.14 

4.40 

1.57 

1.21 

6.13 

0.73 

0.73 

0.34 

0.17 

3.51 

1.97 

4.15 

7.25 



Barr Engineering Company 
Field Log Data Sheet 

Client: Q j ^ e ^ ^ ^ /c4ZYY^ 

Location: /Z[£c^ 
Project #: ^ S / 2 f - / a ^ Y o 3 > 

Monitoring Point: IL 
Date: J Q ^ Z ^ - O J , 

Sample Time: /OO o 
GENERAL DATA 

Barr lock: 

Ca.'jing diameter: 

Total well depth:* 

Stcitic water level: 

Welter depth:' 

Weil volume: (gal) 

/ c -

y 
Si bV^ 

7<. 
3 Z . 7 . 5lVS 

Z i cftsi, 

STABILIZATION TEST 

Time/ 
Volume 

6 ? . 

C^3l 
IV. 

Jos 
^ 

izi. X. 

Temp. 

/IS 
IIS 
.111 
l Y 

Cond. 
@25 

Y o ^ 

^T^ 

pH 

JM 
6 . 6 ^ 

L . L S 

.̂̂  z 

Eh 

% . 

?o. 

3Z. 

^ ' ^ 

D.O. 

OJ^ 

o.zY 

an 
6Z7 

Turbidity 
Appearance 

C f Dv-i 

. ^ . C-^ '^S ' 

c-<W' 

^ T 

Purge method: l - ^ " 5U^. 

Sample method: bi^l^Cr 

Start time: (^^3S Odor: ; ^ ^ 'K^ cU^<^ 
Stop time: o-r^r? Purge Appearance: ( ^ ^ / " $ / / ^ A H * f c Y o t d ^ / , C Z J L ^ ^ ^ 

Duration: (minutes) ?/ Sample Appe:arance; ( I ^ O L M r 

Rate, gpm: I.S Comments: 

Volume, purged: ZlL i j > 
^ 

Duplicate collected? 

Sample collection by: : /<S5- C02- Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for eacti category, state if lock replaced, detail any repairs needed on back of form) 

CASING & CAP; COLLAR; LOCK; OTHER: 

N/W: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other. 

DRO- Sulfide-VOC :. 2- semi-volatile- generai- nutrient- cyanide-

uii,grccaDC- uaCkei 13 total metal- filtered metal- methane- filter-

Others: 

'Measurements are referenced from top of riser pipe, unless otherwise indicated. 

P:\23\19\26S\LTF\FieIdLogDataSheet-LTF.doc 

file://P:/23/19/26S/LTF/FieIdLogDataSheet-LTF.doc


Barr Engineering Company 
Field Log Data Sheet 

Client: G j ^ ^ ^ J - ^ W U 
Loca t ion : f i f p L S 

Project #: z 3 / 2 7 . / ^ f ^ ^ ^ / D Z . 

GENERAL DATA 

Ban- lock: 

Casing diameter. 

Total well depth:* 

Static w/ater level:* 

Water depth:* 

Well volume; (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume, purged: 

Duplicate collected? 

/^S 

1 " 

Co.S-

3-7-^i 

Z ^ , \ 

3-̂  

/ S \vi(a. 

6i.iLr 

/OZG' 

f i-^i 
7 ^ • 

3̂ 
2'^>f 
— 

Sample collection by: C) 5>Z 

Moni to r ing Po in t : <S S i 

Date: / ^ ^ Z ^ ' 0 3 

Sample T ime: / / 3 ^ 

STABILIZATION TEST 

Time/ 
Volume 

'"V^.s 

"v/55. 
"^V/^,. 
ll^y^^J 

Temp. 
°C 

Î A 

II.S 

/A 3 

//. f 

Cond. 
©25 

n^ 
Vf 
" Z ^ ^ 

' ^ ( e ( 

pH 

(..Srf 

^ - 2 l 

Ll-f 
^^7? 

Eh 

2-7 

^? 
Z i 

n 

D.O. 

a 33 

5>r 
o-̂ "̂  
0 . 3 ^ 

Turbidity 
Appearance 

(Z(jL0f 

c/ju^r 

cJ jU^ r^ 

oCe^r 

Odor: yimjL c M u Z t - ^ 

Purge Appearance: CZ-ji^C\f 

Sample Appearance: (^^ /^ . .C^ 

Comments: 

C02- Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form) 

CASING & CAP; COLLAR; LOCK: OTHER; 

MW: groundwater monitoring well WS: water supply well SW; surface water SE; sediment other 

VOC- Z - semi-volatile- general- nutrient- cyanide- DRO-

oil,grease- bacteria- total metal- fiitered rrietai- methane-

Sulfide-

filter 

Others: 

*Measurements are referenced from top of riser pipe, unless otherwise indicated. 

P;\23\19\268\LTF\FielclLogDataSheet-LTF.doc 



Barr Engineering Company 
Field Log Data Sheet 

'̂'•^"*- Co^ . i r J M , ̂ 5 
Loca t ion : 1 , ^ P L - < ^ 

Project # : " ^ 3 / ^ ? - / G f YOZ / O Z ^ 

GENERAL DATA 

Bail lock: 

Casing diameter: 

To':al well depth:* 

Static w/ater level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

StDp time: 

Duration: (minutes) 

Rate, gpm: 

Volume, purged: 

Duplicate collected? 

% - . 

Z ^ 

JX) 

yy.7s 
z S ^ z 

1 
h i •>'Ja. 

h i l l i c 

//y? 
/ 1 5 7 

5"° • 

• i 
7.0 ^4 

Sample collection by: i \ o Z j 

Mon i to r ing Point : f 1 

Date: /^^ 2S ' ' 0 3 

Sample T ime: / Z ^ Q 

STABILIZATION TEST 

Time/ 
Volume 

' ^ % , 

'^'•v^; 

" ^ % 

Temp, 

nj 
111 

/ • L . O 

Cond. 
@25 

no 

g?^ 
^ ^ 1 

pH 

• ^ . 7 ^ 

(o. l \ 

{ D M 

Eh 

2-7 

3\ 
S3 

D.O. 

6. 11 

6 Z ^ 

OJt 

Turbidity 
Appearance 

o-Uj^ir 

^ ( j b e ^ 

cAc^ 

Odor: f l a j l C C ^ f ^ - c l t ' i l ^ 

Purge Appe 

Sample Apf 

Comments: 

C02-

arance: ^ ^ y -

)earancs: C Y ^ - ^ ^ L T ' 

Mn2- Fe(T)- Fe2-

Others present: 

V\ELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form) 

CASING & CAP; COLLAR: LOCK; 

MW: groundwater monitoring well WS; water supply well 

\/0C- X - semi-volatile- general- r 

cil urease- bacteria- total metal-

Others: 

OTHER: 

SW; surface water SE; sediment other 

lutrient- cyanide- DRO-

filtered metal- methane-

Sulfide-

filter-

*Measurements are referenced from top of riser pipe, unless otherwise indicated. 

P;\23\19\268\LTF\FieldLogDataSlieEt-LT]".doc 



Barr Engineering Company 
Field Log Data Sheet 

Client: Q > l u u ^ c o C / P f Y ^ f s 

Location: / ^ / ^ / . 9 

Project#: Z ^ ^ ^ / ^ l ' - / ( , f Y o 3 fO Z. 

GENERAL DATA 

Ban- lock: 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume, purged: 

Duplicate collected? 

/ t ^ 

z'-

GtS 
^/z.o-y 

^ L , ^ 

i 
/ ^ " S t ^ . 

ba.1^ 

/ i l Z 

//3^ 

?o . 

^ / f 
'i^.J. 

J 

Sample collection by: / \ J> '--3 

Monitoring Point: / V 

Date: '/6'Z'd>-0:5 
Sample Time: / y ^ S S 

STABILIZATION TEST 

Time/ 
Volume 

'^'V.z, 

^̂ "'A, 
' ^ " / ^ . 

'i'}i% 
Hu, 
ij^^hi^ 

Temp. 
°C 

/ ^ . / 

12.0 

yz- 0 

12.f 

i Z - l 

/ • i - ( 

Cond. 
@25 

fg '^ 
Tg(. 

?g 
l i s 
7 78-

n? 

pH 

"̂ Ŷo 
?. °\ 

^ \ 

^MS 

U .̂'l') 

6.^(^ 

Eh 

'^y 
- S I 

- z ' f 

' 2 0 

- Z 1^ 

' / ^ 

D.O. 

d.3>Y 

o .n 
O.Z^ 

0- Zl 

O A ^ 

oiz 

Turbidity 
Appearance 

^̂ W 
c 

I <• 

(' 

11 

u 

Odor: 7i<Sl\_ c Y z f ^ C l t t J ^ 

Purge Appearance: Y A J L ^ / ^ 

Sample Appearance: ( Z Y J U ^ 

Comments: 

C02- Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of fonn) 

CASING & CAP: COLLAR; LOCK: OTHER: 

MW; groundwater monitoring well WS; water supply well SW; surface water SE; sediment other 

VOC- Z . semi-volatile- general- nutrient- cyanide- DRO- Sulfide-

oil,grease- bacteria- total metal- filtered metal- methane- filter-

Others: 

*Measurements are referenced from top of riser pipe, unless otherwise indicated. 

P:\23\19N268\LTF\FieldLogDataSheet-LrF.doc 

file://P:/23/19N268/LTF/FieldLogDataSheet-LrF.doc


Barr Engineering Company 
Field Log Data Sheet 

^"^"t- (^a.^^i7^J ^ 7 / 5 
Location: /HPL^ 

Monitoring Point: / ^ 

Date: 

Project #: ^ 3 / ^ I ' / ^ f Y o ^ / P Z -

/ O ^ ^ ^ - 0 3> 

GENERAL DATA 

Sample Time: / -J 5 ^ 

STABILIZATION TEST 

Barr lock: 

Casing diameter: 

Total well depth:* 

/£S 

y Time/ 
Volume 

^ 3 / i ^z-/ 
5= 

Temp: 
°C 

^^7 
Cond. 
@25 

m 
pH 

4̂ 
Eh 

/o 
D.O. 

/ .25 

Turbidity 
Appearance 

^ : ^ 

Static water level:* 3^-^.(5 z ^ : ? ^ 

i 7.G /r^' ^ ^ ^ 3 ; 7 ^ 

Wcter depth:* ^ 7 . 3 ' i i /?^ , '4̂ 0 tZ: 1 1 . yyz- r.^° ill. 7? 

Well volume: (gal) z\ 
Pu-ge method: AS ' 3 ^ ^ . 

^ample method: bi^u^ 

Start time: //5Z Odor: 7^^^:^ c L f / t ^ i a A 

Stop time: / 7 3 ^ Purge Appea-ance: ^̂ ?t̂ t.̂ ^ ^ S l ' y ^ O-l^^^^ 

Duration: (minutes) { ( ^ O Sample Appearance; 'y ( ( Q k Y ^ - C Y u i ^ < ^ / ^ 

Rate, gpm: S> . / Comments: 

Volume, purged: /OO jJ 

Duplicate collected? 

Sample collection by: /(5:i C02- Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of fonn) 

CASING & CAP: COLLAR; LOCK; OTHER: 

MW: groundwater monitoring well WS; water supply well SW; surface water SE: sediment other. 

VOC- 2 semi-volatile- general- nutrient- cyanide- DRO- Sulfide-

n i l n r o o c G - h a r + o r i a - tota! metal- filterfid mefal- methane- fiiter-

Others: 

•Measurements are referenced from top of riser pipe, unless otherwise indicated. 

I:\23\19\268\LTP\FieldLogDataSlieet-LTr.doc 

file://I:/23/19/268/LTP/FieldLogDataSlieet-LTr.doc


Barr Engineering Company 
Field Log Data Sheet 

C ' e n t : ( ^ J2y i / t £y ra l M Y Y U Moni tor ing Point : l/̂ Li 
Loca t ion : fJjY^LS Date: / ^ - 2^^ .0 j> 

Project #: - ^ 3 / 2 7 - / ( g f / c> 3 / 6 ) 2 L - Sample T ime: 0 ^ i S ' 

GENERAL DATA STABILIZATION TEST 

Barr lock: 

Casing diameter: 

ik ^ s 

r Time/ 
Volume 

Temp. 
°C 

Cond. 
© 2 5 pH Eh D.O. 

Turbidity 
Appearance 

Total well depth:* & ^ -
(fM^ 

, ^ . ^i^i / 3 Z ^ ()c^lo I L O J " ] cYxec, • r 

static water level: ' 3 Z . ^ 1 0^^ A idc UL IN I 6 - 7 7 1 1 . O j T ^ S ' C M A J ^ 

Water depth;* 36) o^^ l ̂ So J I S / /03 G.IZ L^ OZC C^Ue^ r 
Well volume: (gal) b 0^10 

% I L ^ /o SJ (^x»=j (̂ S 6)Jf C-

Purge method: 

Sample method: h^iU.^ 

Start t ime: O ' ^ C D Odor: - r i C l ^ d z t ^ ' ^ 

Stop time: o'}(o Purge Appearance: U^-^j' 

Duration: (minutes) J ^ Sample Appearanc: r. CJ^. ̂U~ 

Rate, gpm: 

Volume, purged: 

Duplicate collected? 

^ 

3^^ J 

Sample collection by: f<s5-

Comments: 

C02- Mn2- FeCD- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form) 

CASING & CAP; COLLAR; LOCK; OTHER: 

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other; 

VOC- 2 semi-volatiie- general- nutrient- cyanide- DRO- Sulfide-

oil.grease- bacteria- total metal- filtered metai- i l i e i i i c i i i c -

Others: 

'Measurements are referenced from top of riser pipe, unless otherwise indicated. 

P:\23\I9\268\LTF\FieIdLogDataSheet-LTF.doc 

file://P:/23/I9/268/LTF/FieIdLogDataSheet-LTF.doc


Barr Engineering Company 
Field Log Data Sheet 

Client: ( p M ^ ^ o Y M Z U s 

L o c a t i o n : l / K l p L ' y 

Pro jec t #: ^ 3 . / ^ ? ' / (^ ' f ( - [ o ^ I O ^U-

Mon i to r ing Point : ^ 

Date: /o-^^^o3 
Sample T ime: 

GENERAL DATA 

Barr lock: 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

V^s 
' L 

z s , s 
2 ? , -Ẑ O 

^.3 
O^T-

0 < i b 
STABILIZATION TEST 

Time/ 
Volume 

orH^ 
n̂"̂  
c^vy. 

/ ^ 

Z.'yc 

1 ̂ 

Temp. 
°C 

/?,o 

/ 3Z 

/ 3 ' ^ 

/3 .? 

Cond. 
©25 

ML. 
/ / ( f ^ 

/ } ( o ^ 

/ / ^ / 

pH 

6.75" 

(o.C^'l 

(r>-L>S 

^ Z 3 

Eh 

10 

ZYL 
(ol 

(^1 

D.O. 

^,c>S 

t ) . 6 ^ 

/ ? / 

iSf 

Turbidity 
Appearance 
~ s 7 ^ h ^ 

d^lJflA 
^ 

• ( ^ < C ^ ^ ^ r 

^Zseif 

Purge method: / ^^ " . ^ . ^?Y// 3Sj / ? ' ? //.^? ^ , ^ / / ^5" i"/^ o 6zaw 

Sample method: boi-iinr 

Start time: ^ ? 2 ^ Odor: TK^yU. ^^-CY J- C^ -e< / 

Stop time: 0 1 ^ ^ Purge Appearance: : 0<Ui, [ ' d c n o ^ U (pfoWTt / ^ v u ^ i / - c 62, 0 ^ ^ ^ g d 

Duration: (minutes) /<:• Sample Appearance: i::Zt i^/T' 

Rate, gpm: z Comments: 

Volume, purged: S S ^ 
Duplicate collected? 

Sample collection by: f \ Z ^ - ^ C02- Mn2- Fe(T)- Fe2-

Otners present: 

WEILL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form) 

CASING & CAP: COLLAR: LOCK: OTHER; 

MW: groundwater monitoring well WS; water supply well SW; surface water SE: sediment other 

VOC- 1 semi-volatile- general- nutrient- cyanide- DRO- Sulfide-

bacte.ria- total metal- filtered metal- methane- filter-

Others: 

'Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

C"̂ "t: (oQ^^jc^i iMdU 
L o c a t i o n : ^ Y i Z ^ 

Pro jec t #: 2 3 / 2 ? ' I G f Y O ' ^ / O 2 -

GENERAL DATA 

Barr lock: 

Casing diameter: 

Total well depth:* 

Static water level;* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume, purged: 

Duplicate collected? 

t^ 
/ 1 9 ' 

5~%^ 

Z % . } > \ 

3 i . ^ 

Z . 3 

fUcsUk,'^ 

7^-0^' 9 ^ / f ^ : 

/ 0 / Z . 

Y/ZS' 

73> 

,/r 

n U 
J 

Sample collection by: / \ 5 J 

Mon i to r ing Point: (Q Q ^ 

Date: { Q ^ Z ' f - O 3 

Sample T ime: / / " ^ O 

STABILIZATION TEST 

Time/ 
Volume 

m/,^ 
lal^^ 
"^Z., 

Temp. . 
°C 

Id.-^ 

Y6,Y 

/o. Y 

Cond. 
©25 

5^?0 

( o t Z 

L 3^ 

pH 

• ^ 7 3 

b^ ( 

^. R? 

Eh 

- / / 

^ / ^ 

- 2 / 

D.O. 

/ .^7 

LGZ, 

/ 5 l 

Turbidity 
Appearance 

^ ^ ^ 

I t 

n 

Odor: 'Pt(7K/̂  AzftjZY'-d. 

Purge Appearance: CA£- ^ L f 

Sample Appearance: ( Z / - ^ L ^ 

Comments: 

C02- Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form; 

CASING & CAP: COLLAR: LOCK; OTHER; 

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC- Z - semi-volatile- general- nutrient- cyanide- DRO-

oil,grease- bacteria- toiai rnetal- fiitered metal- methane-

Sulfide-

filter-

Others: 

*Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Cl ient : ^ Q ^ ^ ^ a J i M ^ / f s 

L o c a t i o n : / ^ P L S 

P r o j e c t * : - ^ 3 / i ? - / ( 1 ^ 9 ^ 0 2i , / ^ Z -

G E N E R A L D A T A 

Barr lock: 

Casing d iameter 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Pu"ge method: 

Sanp le method: 

Start t ime: 

Stop t ime: 

Duration: (minutes) 

Rcte, gpm: 

Volume, purged: 

Duplicate collected? 

y^^ 
z'̂  

-zL.-̂  

/ ^ ^ ^ ^ 

7 
l .V 

Pa^n -̂hjJ îc. 

/ ^ / 5 1 ^ / / / o 

//s% 
/ Z */3-

^-F . 

. 1 . 

"i^A 

Sample collection by: r \ J > Z ! > 

Time/ 
Volume 

'"Vy, 
'̂ ^V5-,. 

'̂ V̂̂ . 
' ^VTJ 

'«V?. 
'^^V?j 

J 

Odor: 

Purge Appe 

Sample Apf 

Comments: 

0 0 2 -

Mor l i t o r i n g P o i n t : ' T ' 

Date: / C 

S a m p l e T i m e : 

Temp. 
-c 

Hii 

/i.o 
n.i 
/3.S 

i h % 

. n.i 
•TXOYU 

arance: 

)€:arance: 

72-Vy 
S T A B I L I Z A T I O N T E S T 

Cond. 
© 2 5 

S 3 ^ 

?3? 

^ /3 

^y^r 
i^i(o 
^ ^ • z -

pH 

' Ui 
6.^^ 

C.to 

L^ l 

L 7 ^ 

L - l - l -

Eh 

31 

/ ^ 

y/ 

1 2 . 

/ 3 

/ / 

dc/tcifeJ 

z J i ^ 
6 ^ 

Mn2- Fe(T)-

D.O. 

3,ll 

Z.fZ, 

2 / / 

A ^ / 

A 3 1 

A2f 

Turbidity 
Appearance 

oYc^r 

c / l c ^ 

cA^r-
C ^ 

CZjZ.,!{jr 

c/o^if-

Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock rep 

CASING & CAP: COLLAR; 

MW; groundwater monitoring well WS: water supply well 

VDC- U semi-volati le- general- r 

oil.grease- bacteria- total metal-

e thers: 

laced, detai any repairs needed on back of form] 

LOCK; OTHER: 

SW; surface water SE; sediment other. 

lutrient-

f i l tersd 

cyanide- DRO-

meta!- methane-

Sulfide-

filter-

'Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Client: ( ^ M . e j ' d f ^ Y (l^S Monitoring Point; V 

Location: /1^ f^L 5 Date: / O - 2 7 - ^ ^ 

Project#: Z ^ / ^ ? 7 b ? y b 3 / g ? ^ Sample Time: / 2 3 C^ 

GENERAL DATA STABILIZATION TEST 

Barr lock: 

Casing diameter: 

H ^ 

-7^ 
Time/ 

Volume 
Temp. 

"C 
Cond. 
©25 pH Eh D.O. 

Turbidity 
Appearance 

cZcr^dL Total well depth: z j . o 0 ^ 
'.L / ? . 3 / / ^ / CS'^ v± 7.zg g ^ 

Static water level:' / f . 5 3 /^I 'T 
.<^c / ? • / //77 ^^yc -S-L L3 f ^ ^ , ?c / /> i 

• = ^ 

Water depth:* / . 2 
1 3 ^ ^ / 

ZIX / / ? / 6.V^ ^ y t ; . ^ 

Well vo lume: (gal) . 1^ ^̂ n. 
a n.̂  1 / ^ 1 L.YD s-f̂  ^Jl- Clu^ 

Purge method: ?t<r'chi-fiL ^^^^Ay, / ? • ? ) i n ML ^ ( p j ^ CM^r-

Sample method: Y^i'iY^Y-/i^ 
Start t ime: / 303 Odor: ')]ay(s d i Z t C d t t J . 

Stop time: / 5 3 / Purge Appearance: • ^ ^ / < i - c / o ^ g ^ O/ 'auJVi fA /L^^ 6 Z j . ^ 

Duration: (minutes) HZL Sample Appearance: / lAJJ - i k / ' 

Rate, gpm: ^ . \ Comments; 

Vo lume, purged: A^j^ 
Duplicate collected? 

Sample collection by: \ \ 1 ) Z ^ C02- Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of fomn) 

CASING & CAP: COLLAR; LOCK; OTHER: 

MW; groundwater monitoring well WS; water supply well SW: surface water SE; sediment other 

VOC- 2 semi-volatile- general- nutrient- cyanide- DRO- Sulfide-

oil,grease- bacteria- total metal- filtered metai-

Others: 

*Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Client: Q^^cJ^ Vl/[[(l .-S 

Location: rM/^LS 

Project #: -^3 A ? - Z ( o l . ' { o 3 ( 0 

Monitoring Point: / 

Date: /^^Zfl^o^ 
Sample Time: 

GENERAL DATA 

Barr lock; 

Casing diameter: 

Total well depth:* 

^t t > 

-V 
• ^ ; . 5 

/^ /JT 
STABILIZATION TEST 

Time/ 
Volume 

H3^/ 

Temp. 
°C 

/7.^ 

Cond. 
© 2 5 

^ i 1 0 

pH 

7-̂ y 

Eh 

2- \ 

D.O. 

/.6/ 

Turbidity 
Appearance 

c^Lz^r 

Static water level:* z-asT- 7/7= 
' ' ? ^ - llA. l6L ?.i7 2 ^ g ^ ^ U c T 

Waler depth:* ^ , ? 
/.^OE^ 

(o 
3̂  ^IL ^ 0 3 7-5T) Z (o ' IS' ^-U^ 

Well volume: (gal) A/ /5 / ^ , 

i) /7.0 i ̂ / ? . / ^ 2;z i_Zi cLc^ 

Purge method: (3/W^./^< 
Sample method: iV'-^'T^// / O 

Start time: / "A 2L Odor: T^i^t^ d d ' ' - ^ ^ 

Stop time: / 3 / L Purge Appearance: t&U.f 
Duration; (minutes) :BL Sample Appearance: (''^.Xe-gy— 

Rate, gpm: ' / Comments; 

Vo.ume, purged; 2^4 
Duplicate collected? 

Sample collection by: / ( ^ S ^ C02- Mn2- Fe(T)- Fe2-

Others present: 

WEELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form) 

CASING & CAP: COLLAR; LOCK: OTHER; 

\J\\H: groundwater monitoring well WS; water supply well SW; surface water SE: sediment other 

VOC- 2. semi-volatile- general- nutrient- cyanide- DRO- Sulfide-

oil.grease- bacteria- total metal- filtered metal- methane- fiiter-

Others: 

* Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Client: ( o x ^ t r c d - / t A l / K ^ 

Location: ^ p L - ^ 

Project #: Z ^ / z ? - / 6 f / o 3 / O - Z - -

GENERAL DATA 

Barr lock: 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume, purged: 

Duplicate collected? 

H ^ 

^ ^ ' 

if.-o 
/ Z . ^ l 

G-V 

1 

Ptn'c.-kl-f icl 

fifiS-klHc 

/ssi 
Y(̂ ZZI-

^ • 

A 

5-^^ 

Sample collection by: / ( S O 

Monitoring Point: Y Y 

Date: / c ' - ^ ? - 0 3 

Sample Time: J ^ ' ^ d 

STABILIZATION TEST 

Time/ 
Volume 

,uy^ 
"Z%. 
/ ^ ^ / ^ , 

Temp. 
°C 

Z^ 
l l 
Z l 

Cond. 
©25 

/35"3 

/^y / 
/ 3 ^ Z 

pH 

'GI(^1 

^.S7 

6 . ^ / 
f 

Eh 

/o 

z 
/ t 

D.O. 

OiU 

0 1 ^ 

^^73 

Turbidity 
Appearance 

cU^^r 

( ^ ( ^ ^ 

C ^ ^ 2 a ^ 

Odor: % a > U ^ C ^ ^ c f ^ 

Purge Appearance: liyC£-^<y\r 

Sample Appearance: (yte^c^~f~ 

Comments: 

C02- Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of fonn; 

CASING & CAP: COLLAR; LOCK: OTHER 

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

VOC- Z- semi-volatile- general- nutrient- cyanide- DRO-

oil,grease- bacteria- total metal- filtered metal- methane-

Sulfide . 

filter-

Others; 

*Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Client: QjU^JLTciL ^ l i l s . 

Loca t i on : / t f / ^ S 

Pro ject #: ^ 3 / Z 7- / 6 ? / . 5 3 / © Z 

GENERAL DATA 

Ban lock: 

Casing diameter: 

Total well depth:* 

Static water level;* 

Water depth:* 

We;l volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Raie, gpm: 

Volume, purged: 

Duplicate collected? 

y-:. 
L^ 

^3.<^ 
5/.^/ 

3(,^ 

^ \ 

"bUiccdtiJ 

Crq(o 
0^3^ 

on i 
^ 1 • 

3 

/"/C^oY 
u 

Sample collection by: / ^ S ^ 

Time/ 
Volume 

^ ' % ^ 

^'Z^i 
' ' Z M 

''Z-1 
'^iZh 

Odor: 

Purge Appe 

Sample Apf 

Comments: 

C02-

Mon i to r ing Point: Q 

Date: /O^ 3c> - O ^ 

Sample T ime: £ : > f S a 

STABILIZATION TEST 

Temp. 
°C 

/ 2 J 

iz^") 

/ ^? 

,/2.g 

1 2 . ^ 

Cond. 
©25 

13^0 

i^?Y 
/Yzf 

//^7 
//f2 

pH 

Jss-
J.2H-

?./? 
?-l^ 

T-.07 

Eh 

3S 

2 / 

Z o 

I T 

f i 

Tzniji dUtojcf'iJl 
arance: ^ 0 (>\/~ 

>earancs: d A S L ^ ^ 

Mn2- Fe(T)-

D.O. 

/ ^ ^ 

A 01 

O.I'D 

^/f 
^.sy 

Turbidity 
Appearance 

C - ^ s r -

d: li^&iT 

c Z j l t ^ 

cXcc^r 

cJ~ec>r 

Fe2-

Others present: 

WEELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of fomn) 

C/i.SING & CAP; COLLAR: LOCK; 

MW; groundwater monitoring well WS: water supply well 

VOC- 2- semi-volatile- general- r 

oii,grease- hacterig- total metal-

O'lhers; 

OTHER: 

SW; surface water SE; sediment other 

iLitrient- cyanide- DRO-

filtered metal- methane-

Sulfide-

filter-

'Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Client: G j i ^ c T c J i M Y Y ( S 

Location: ; ^ / 2 $ 

Project*: 7 ^ ^ / z ' h / ( ^ % Y o ^ > ^ ^ " ^ 

GENERAL DATA 

Ban lock: 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Weil volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume, purged: 

Duplicate collected? 

fe> 

Y 
( ^ ^ ^ 

^ 'g ,^3 

35,f 

^ 3 . 

Mi^eJ 
Gricio 

/ -b^z-

/v^y 
LZ -

3 

/ ?YW 
M l 

Sample collection by: r \ j >_ j 

Monitoring Point: / Q 

Date: l O - S O - o "5 

Sample Time: ' o 3 ~ ~ 

STABILIZATION TEST 

Time/ 
Volume 

""/^v 
'^^/?z<. 

'^y//2 
^nY,, 
"% I 
"1M\ 

Temp. 
"C 

n̂ f̂  

n s 
}Z-C. 

\Z . ( j> 

iza 

l-z^l 

Cond. 
©25 

S'BZ 

73S 

l i z 

I I i^ 

f f i l -

//^7 

pH 

^•SS 

^ / 5 

Z'^^ 

7-Gẑ  

7.5-/ 

7.iY 

Eh 

' / 34 

- n 
' 7/ 

- ^ 

- 5-/ 

- io 

D.O. 

,^7 

. ^ l 

. 3 % 

.11 

• 2 \ 

.n 

Turbidity 
Appearance | 

o 6 t ^ 

<^U^-

cZe^if-

(S-U^a/-

C U J ^ 

c L z ^ 

Odor: TlOyU. J l ^ L ' ^ ^ ^ 

Purge Appearance: i Z - l d / ' 

Sample Appearance: ( A - £ ^ ^ 

Comments; 

C02- Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form; 

CASING & CAP; COLLAR; LOCK; OTHER: 

MW; groundwater monitoring well WS: water supply well SW: surface water SE: sediment other 

7 + ^ 
VOC- ^ semi-volatile- • general- nutrient- cyanide- DRO-

oil,grease- bacteria- total metal- filtered metal- methane-

Sulfide-

filter-

Others: 

'Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Client: ( ^ U i ^ a l Mi{L> 
Location: Af/^^S 
Project #: 2 3 / z 7 V ( ^ f Zo%/0-

GENERAL DATA 

Ban- lock: 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Vfes 
I 

/Y&.o M l 

SZiE'J '(,57 

z7 m ,̂ 

Monitoring Point: Z O Z-
Date: /O^^O-^Z 

Sample Time: / 7 4^(5 

STABILIZATION TEST 

Time/ 
Volume 

'S3, 
^ 

I I ̂ 

n 
'& 

Temp. 
°C 

12^7 

i z ' i 
(Z.l 

Cond. 
© 2 5 

rS7 

4 3/ 

^ 2 0 

pH 

?./6 

7./8 
l . o i 

Eh 

y/ 
y3 

D.O. 

3.Y? 

3.Y/ 

3:^6 

Turbidity 
Appearance 

- e t c 

U 

cLiafiyK 
^ 

Well volume: (gal) /? " % 7 ̂
 

/ 3 .0 6/2- 2 ^ ! • > 3 1 
Purge method: D^.c.;:/^^ 

Sample method: (proLJo 

Start t ime: /̂ f-% Odor 

Step time: /7 3C. Purge Appearance: d / t T u J / ^ g flS'TcfTi 

Duration: (minutes) / O l - Sample Appearance 

Rate, gpm: 

Volume, purged: /^7j^ 
Duplicate collected? 

Comments: / ) i ' ( - f i o j l t . S U - i f i M ^ f < ^ y 

Sample collection by: l \ l > Z j 

Others present: 

0 0 2 Mn2- Fe(T)- Fe2-

WIELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of fomn) 

CASING & CAP: COLLAR: LOCK: OTHER: 

MW: groundwater monitoring well WS: water supply well SW; surface water SE: sediment other 

V(DC :. L semi-volatile- general- nutrient- cyanide- DRO- Sulfide-

ui i ,y iccii>c- f i ltered metal- rnethane- filter-

Others: 

'Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

Cl ient : < Z > £ ^ t r a l / ^ c i ( ^ 

Loca t i on : / 4 P L % 

Pro ject #: ? 3 / ^ ? - / t f ^ 0 3 / 0 ^ 

GENERAL DATA 

Barr lock: 

Casing diameter 

Total well depth;* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm; 

Volume, purged: 

Duplicate collected? 

1e<> 

g^ 

L^'O 

sV,i( 

/ / 3 - / ' 

z^>j 

T)di^J 
Cre.^ 

1 0 / 0 

(VOE 

l\% • 

/s' 

//^V 

Sample collection by: / ( S Z T 

Moni tor ing Po in t : 2 0 0 

Date: / ^ _ 3 /_ o ^ 

Sample T ime: ( Z ( O 

STABILIZATION TEST 

Time/ 
Volume 

' " V s ^ , 
"Zn?^', 
'"VZ^, 
^Jn.% 

J J 

Temp. 
°C 

/ " • i 

• ? , / 

?.8 
^.? 

Cond. 
©25 

703 

i^of 
s ^ 
^cj 

pH 

7-3^ 

7-^^ 
J-.zrz 

?.l(^ 

Eh 

5 
3 

5 

\g 

D.O. 

• ^ , ^ ^ 

/.<^d 

h f f 

j . f i 

Turbidity 
Appearance 

cJn^r 
diur 

<~U^j ' 

aUi^r 

Odor: M J H ^ l l-t ic<j(<-Jl 

Purge Appearance: CAsL^^f^ 

Sample Appearance: ( / ^Jx_^ 

Comments: 

0 0 2 - Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form) 

CASING & CAP: COLLAR: LOCK; OTHER: 

MW: groundwater monitoring well WS: water supply well • SW; surface water SE; sediment other 

VOC- 2 . semi-volatile- general- nutrient- cyanide- DRO-

oil,grease- bacteria- total metal- filtered metai- . methane-

Sulfide-

fiiter-

Others: 

*Measurements are referenced from top of riser pipe, unless otherwise indicated. 
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Barr Engineering Company 
Field Log Data Sheet 

c"̂ "*̂  Cji..^dY M'clk 
Loca t ion : / v j / i L < , 

Project #: "Z 3 / 1-7-^ M V o 3> / o ^ 

GENERAL DATA 

Barr lock: 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start t ime: 

Stop t ime: 

Duration: (minutes) 

Rate, gpm: 

Volume, purged: 

Duplicate collected? 

/e^ 
i 

//S-0 

is^i 
2^'^ 

/ / 

^4,ccdJ 
Grah 
/Z3 8 

1 ^ ' / 

(>C 

z 

'iT-^J 
J 

Sample collection by: r \ S Z j 

Moni to r ing Point : 2 - 0 3 

D a t e : / Q • 1> (- <=>3 

S a m p l e T i m e : / J ' Y S ' 

STABILIZATION TEST 

Time/ 
Volume 

' ^ / « , . 

/?^y,,,. 

^'Z-, 
' ^ % ^ 

/ 

Temp. 
°C 

/ ( .? 

/Yz 
l l ] 

//.? 

Cond. 
©25 

^ 1 ^ 

^ 7 1 -
^ ? ? 

l ^ O l 

pH 

7-55 

in 
?.y3 

7.i^ 

Eh 

/g-

Z l 

•2^3 

ZY 

D.O. 

9.?^ 

i-n 
/ z J 

in 

Turbidity 
Appearance 

c - 4 e ^ 

c - U ^ 

cYiUff 

rJMf 

Odor: Jl^yit, c^Z f^^eJ i 

Purge Appearance: YZi€-<:>U~ 

Sample Appearance: Q l ^ ^ l f ^ 

Comments: 

0 0 2 - Mn2- Fe(T)-

Others present: 

WELL INSPECTION (answer for each category, state If lock replaced, detail any repairs needed on back of fomn) 

CASING & CAP: COLLAR: LOCK: 

Fe2-

OTHER: 

MW; groundwater monitoring well WS: water supply well SW; surface water SE; sediment other 

VOC- Z-J semi-volati le- general- r 

oil.orease- bacteria- total metal-

lutr ie 

fi 

nt- cyanide- DRO-

tered metal- methane-

Sulfide-

filter-

Olhers: 

*Vleasurements are referenced from top of riser pipe, unless otherwise indicated. 

P\23\19\268\LTF\FieldLogDataSheet-LTF.doc 
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Barr Engineering Company 
Field Log Data Sheet 

Client: (p jL^U oY ^ Y ( ( ^ 

Loca t ion : f H f i / s 

Project #: ^ 3 / ^ : ? - /(jpf ( / ^ ?, / O <L^ 

GENERAL DATA 

Barr lock: 

Casing diameter: 

Total well depth:* 

Static water level:* 

Water depth:* 

Well volume: (gal) 

Purge method: 

Sample method: 

Start time: 

Stop time: 

Duration: (minutes) 

Rate, gpm: 

Volume, purged: 

Duplicate collected? 

"l^J.c^dJ 
^ra.b 

Sample collection by: / \ S - J 

Mon i to r ing Po in t : Y j - ^ - ^ / c J Z j f 

Date: / O - 3 / - 0 3 

Sample T ime: 

STABILIZATION TEST 

Time/ 
Volume 

Temp. 
°C 

10.^ 

Cond. 
©25 

/?5 

pH 

t^io 
Eh 

^ ? 

D.O. 

p^S-

Turbidity 
Appearance 

rZ(n<M, 
1 

Odor: 

Purge Appearance: 

Sample Appearance: 

Comments: 

002- Mn2- Fe(T)- Fe2-

Others present: 

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form) 

CASING & CAP: COLLAR; LOCK: OTHER; 

MW: groundwater monitoring well WS; water supply well SW: surface water SE: sediment other 

7 
VOC- ^ semi-volatile- general- nutrient- cyanide- DRO- Sulfide-

cil,grease- bacteria- total metal- filtered metal- methane- filter-

Others: 

*Measurements are referenced from top of riser pipe, unless otherwise indicated. 

P:\23\19\268\LTF\FieldLogDataSlieet-LTF.doc 
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BARR ENGE n̂EERJNG COMPANY 

MEIER CAI.CBRATION SUMMARY 

iMCS-1 

PROJECT 

TECHNICIAN 

Meter rype 

and number 

Vs( s^^ 

Date 

I t - Z^.^1 

Time 

CP&'/O 

Temperature 

C 

Standard 

Used 

Meter 

Rcadin? 

Slope Condncaivity 

Redline 

/ 2 _ 7 / / 6 7uao//J'.tt:a --

/o-t']-cn o7S:Z /o 7 - / / 0 7-C^//0-OD 

/o^3^^^ ^ S ' / r ^ 7 //Q ^ * , / ^ cto 

Conductivity Date Solution Used Ceil Result 

Cell Check /<?'2^-<S> /tfc:?^ <i*K.^eS. /C)c36 i * ^ ^ 6 S 

/ d ' z'i-o\ 
i^^^Sa^^^if^H; 

ORP Probe Date Temo- ORP Reading Calculation Result 

Check /O^Z^-^Si / Z - 7-ZC hlL. 
231+.- lOmV @ 25C / g - 2f - ^3 / O z^Y t-sy 
231mV = Display Value -4- [(Display Temp. - 25 O :̂  ( \ 3 mV)1 

WEATHER CONDITIONS 

1 .„ 
/ 0 ' ^ S - € ) ^ 

f 0 ' t t . 0 3 
/ d '3,0. Oi> 

. . 

•Wind 

Direction 

AJRJ 

/ \ / K J 

A J ^ 

Wind 

Soeed 

^0 - ZO ifl. 

S ' - l S ' '• 

. S ' ^ c i •• 

Temperatnic 

F 

V ̂ r ' / 3 
SS-Vd 
^ 7 - / 2 

Qoud 

Cover 

divCfdcy^ 

Ci/^Cajt 

Olrtfc^St 

Comjncnts 

(^ f lT-L /-<_ 
h 

*. 

_, 

Comments: 



• • • • Chain of Custody 

H H B B B l 4 7 0 0 W e s t 7 7 t h S t r e e t 

B > \ R R M i n n e a p o U s , M N 5 5 4 3 5 - 4 8 0 3 

a: 
a 

tn o z 

o 

p 
^ 
i 

WKKHKKKtK (^-'^J oiJ.-.iom 

Project Number 

Y\ I 7 4 b 0 
Sample 

Identification 

1. / / / 

2. 5 5 

3. T ^ 

4. / ^ / 

5. 1 ^ 
6. UW / 

7. f ? 

6. < ? 0 

^ J X — 
10, Y 

„. V 
12. IV 

13. =1 / 

14. 10 {A-
16. /l-f' ' 
16. 2-0 "2-

Collection 

Date 

Ml'O, 

\ / 

0- zfd 

• 1 
)-y).o 

) 

> / 

Time 

3 

^ 

? 

Matrix 

1/ 

1^ 

v / 

y 

y 
s / 

1 / 

K 

l / 

K' 

/ 

1 

^^ 

/ 

/ 

, / 

o 
0 0 

-• 

• 

• • 

o 

p_ . . . 

Type 

c5 
u' 

L/ 

\ / 

/ 

\/ ' 

V" 
t ^ 

(^ 

v 

V 

u 

V 
\2 

1 / 

y 

] / 

3 

-_ 

•̂  

u a 

1— 

^ ' 

Sampled By: . 

/ 

Number of Containers/Preservative 
—̂. 
OT 
0) 
tH 
CL, 

d 

o 

'S 
rt 
hO 

o 

I 

IA 

U( 
PL| 

"3 
nj 
bO 

o 

rt 

1 
2-

^ 

2^ 
-z 
'2 

z 
2 

2 

1 
^ 

^ 

"/. 

z 
2 

2-
Z 

(J 

'5 
rt 
bO 

O 
« 

_rt 

o 
> 

o 
CO 

. 

• 

^ 

• / 

O 

1 
en 

"rt 

o 

:z; 

tn 

<U 

O > 
"o 
w 
.^ 
Q 

l\ 

o 
?-
M 
W 

(U 

o. 
d 
P 

rt 
t.H 
u 
a 
U 

0 

I 

o 

•a 
'5 
lA 

• 

O 
00 

to 
• * - • 

fl 
Hi 

"M 

o 
c/l 

u 
rt 
O 
t-t 

0 
• a 
rt 
rt 

5 

o 
t/o 

u 
o 

4J 

rt 

u 
u 

a 

o 
T3 

"3 
00 

R d ^ q u i s h e d M . 

ZZ t -(^^-^(^ ayt\/Y\ OAP^-^ 
Rellnqujshed /By: 

samples Q A i r F r e i g h ^ F i i d . E x p . Q S a m p l e r 
Siiigped VIA / ^ 

• Other 

o 
p 

., 

I i 

rt 

'.3 

/ • ' / 

• * 

O 
00 

"o 
a 
<u 

j a 
(in 

rt -i 

f2 ^ 

-., ,-• 

, .Date ^ 

Date 

C/3 

rt 

o 

o" 
Pi 

u 

e 
< 

tn 
to 

5 
to 

O 
BO 

a 

\ 

~. 

CO 
CO 

O 

"rt 

e 
u 
o 

( I 

• 

, Time 
1 

Time 

en 
1-1 . 
U 

a. 
in 

o 
U 

O 

6 

rt 

-z 
2 
2 

Z 

z. 

Z 
^ 

-2-

•2. 

Z 

2 
2 
2 

Z. 

Z 
z 

Project Manager: 

MlB 
Project Contact: , 

/'tis l-l 
Laboratory: 

Remarks/ ,, ;i7' / /j 1 i 
Analysis Required: ( j ' l Z ^ Q . / ( ; | / 

L/'̂ Z" e \ 

, 

/ 

/ 

/ 

i 
-ri^F: 

Received by: 

Received by: 

Air Bill Number: 

Date 

Date 

Time 

Time 

Distribution: White-Original Accompanies Shipment to Lab; fellow - Field Copy; Pink - Lab Coordinator Rev . O S / O W l 



• • • • 1 Chain of Custody 

i ^ H H H 4700 West 77th Street 
B A R R Minneapolis, MN 55435-4803 

, 

a 
o 

< 
y 

o 

X 

WKm^KI^Kti (^-'^.' oJ.^-.^ui'u 

Project Number 

2r <>, 4 7-, //^,? B 
ZZ 16559 

Sample 
Identification 

1. ZOO , 

2. 2 0 5 

3. LllAAhJ 
4. . m U l G 

5. / / l / F 

6. / ^ f c t ^ -

7. r P F 
8. -flfi-

9. -71^ 
10. 

11. 

12. 

13. 

14. 

15. 

16. 

Collection 

Date 

y-3M: 

/ ' 

Time 

1 

mi ̂ ^ S /10 A 
Matrix 

u 

1 
»^ 

K 
y 

\ / 

V 

^ 

1/ 

u 

V 

.•a 
o 

C/3 

. 

1 
o 

Type 

l-l 

0 

I / ' 

r 
y 

y 

y 

y 

u-

i 
u ^ 

-

o 

l -

1/ 

Sampled By: _ 

<:̂  

Number of Containers/Preservative 
/ s 

u 
Ul 

a, 
a 
D^ 

o 

'3 
rt 
b O 
M 

o 

« 

o 

'3 
b O 
M 

o 
^ - 1 

z 
z 
z 
2̂  
z 
z 
2 
2 

Z 

'3 
rt 
bo 
Ul 

o 
rt 

> 
'B 
u 

_ 

' ' 

o 

CO 

OJ 

rt 

t2 

H^itiquishec 
/ \ . ^ H A '^-••-7 

"rt 
o 
S. 
•a 
u 
_> 
"o 
en 

Q 

-5 
> 
Ul 

O 
o 
Ul 
Q. 
C( 

"rt 
Ul 
o 
a 
o 
0 

5̂  

tj 

w 
O 
rt 

U 
T3 

"3 
rt 

U 

o 
in 

r-» 

C 
O 

3 

o 
00 

l-J 

u 
CO 
<A 
O 
Ul 

0 
•a 
cl 
rt 

o 

O 
CO 

u 
o 
H 

u 
rt 
U 
u 
< 
a 

(U 

•a 

"a 
CO 

^ By:; 

Hldlinijuisheb By: 
7 \ / 
Samples • A i r FreighiVi^ed. Exp.QSampler 

• Other 

cl 

o 

Q 

M 
ta 

O 
00 

o 
d 
u 

J3 

cm 

rt :; 

^.Date 

Date 

O 
uJ 
T - l 

o" 
Pi 

^ e 

1̂ 

' 

u. 
o 

. Q 

rt 

O 
en 
O 
bo 
3 

uJ 

on 

rt 

0 

cf 
• l - l 

"rt 

e 
Ul 

O 

Time 

Time 

i 

i 

! 

Ul 

o 
a 
rt 
u» 
a 
o 
U 

O 

d 
iz; 

"rt 

E2 

2 
Z 
Z 
z 

• 2 

Z 
'Z 

-7-

z 

Project Manager: 

Project Contact: 

Laboratory: 

Remarks/ 
Analysis Required: ' ' t L l A 1 

Z f <Z -2-

7 (ZiZ 

^ 1 S>1 Z-

^pOrZl> 

1 
/ 

4 

Received by: 

Received by: 

Air Bill Number: 

Date 

Date 

Time 

Time 

Distribution: Whit(^-OIiginal Accompanies Shipment to Lab; Yellow - Field Copy; Pink - Lab Coordinator Rev. 08/01/01 



TriMatrix 
Laboratories, Inc. 

November 18, 2003 

L ties: ';:ef̂  

NOV 2 0 2003 
Barr Engineering Company ^ ^ ,,.4^„A^ 
Attn: Marta Nelson BSFf tHginSS^f^lg ̂ U. 
4700 West 77th Street 
Minneapolis, MN 55435 

RE: 23/27-169TMF:General Mills MN Cert. #026-999-161 

Submittal Number: 34926-27 

Dear Ms. Marta Nelson: 

Enclosed is a copy of your laboratory report for test samples received 

by our laboratory on November 3, 2003. 

Please note that the test results of the enclosed analyses relate only to 
the sample(s) as received at the laboratory, and are in compliance with 
the requirements of the National Environmental Laboratory Accreditation 
Conference (NELAC) standards. Qualification of test standards, including 
sample acceptance requirements, are presented within the Statement of Data 
Qualifications. 

Estimates of analytical uncertainties for the test results contained 

within this report are available upon request. 

If you have any questions or require further information, please do not 

hesitate to contact me. 

Sincerely, 

Enclosure(s) 

The total number of pages in this report, including th IS page, is i_l \ 

This repon shall not be reproduced except in fall, without written authorization of TriMatrix Laboratories, Inc 
TnnivlHlial camnl^ ri^ciiltc ri^iari" nnlir rr, rVi. e.amTi]p t-^ct...^ Individual sample results relate only to the sample tested. 



TriMatrix 
Laboratories, Inc. 

34926- 27 
STATEMENT OF DATA QUALIFICATIONS 

All analyses have been validated and comply with our Quality Control 
Program. No qualifications required. 

Page 1 - End of Statement of Data Qualifications 

Note: This document is included as a part of the analytical report for 
the above referenced project and submittal, and should be retained 
as a permanent record thereof. 

This report shall not be reproduced except in fall, without written authorization of TriMatrix Laboratories, Inc. 
Individual sample resiJts relate only to the sample tested. 

T- 1 r^ . CT: . r ' i r i _ ' j _ \ / r r / . r . c i i - i .̂  i / • \ c\-i c / . c n n . T-._ i r i / ' \ r 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 

Project: 23/27-lG9TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 

Submittal: October 2 003 Samples 

Sample ID: 

Sample #: 

Matrix: 

Unit: 

11 
348058 

Water 

ug/L 

Sampled: 

Sampler: 

Received: 

Prepared: 

Prep. Method: 

Analyzed: 

Anal. Method: 

QC Batch: 

Anal. Batch: 

Percent Solids: 

Dilution Factor: 

10/28/03 @ 00:00 

K.J. 

10/31/03 ® 09:00 

n/a 

n/a 

11/07/03 by TME 

USEPA-8021B 

90837 -107 

209223 

n/a 

CAS Number 

75-34-3 

107-06-2 

156-59-2 

156-60-5 

79-34-5 

127-18-4 

71-55-6 

79-01-6 

71-43-2 

100-41-4 

108-88-3 

1330-20-7 

75-01-4 

Project Specific Fraction 

USEPA 8 021 

1,1-Dichloroethane 

1,2-Dichloroethane 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1,1,1-Trichloroethane 

Trichloroethene 

Benzene 

Ethylbenzene 

Toluene 

Xylene (Total) 

Vinyl Chloride 

Analytical 

Result 

<2.0 

<2.0 

7.5 
<2.0 

<2.0 

<2.0 

<2.0 

48 
6.9 

<2.0 

<2.0 

<6.0 

<2.0 

Reporting 

Limit 

2.0 

2.0 
2.0 
2 .0 

2.0 
2.0 
2 .0 

2.0 
2.0 
2.0 
2.0 
6.0 
2.0 

Page 

This repon shall not be reproduced except in full, without wrinen authorization of TriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Suhmittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

SS 
348059 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
-Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/28/03 @ 00:00 
K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/07/03 by TME 
USEPA-8021B 
90837 -107 
209223 
n/a 
1 

Page 

CAS Nvimber 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical 
USEPA 8021 Result 

1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Vinyl Chloride 

3.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
2.9 
<1.0 
<1.0 
<1.0 
<3.0 
<1. 0 

Reporting 
Limit 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
1.0 

This report shall not be reproduced except in full, without wTitten authorization of TriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

cc^A ^ - - _ tr-.-i — r^....^ CC . r.^^^A v.,r>;A^ IV/TT icic;n . CiCK'i ov^^zi'^nn • v-,̂ - IAM'^') QAi-iAr-.^ 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MNCert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample 
Sample 
Matrix: 
Unit: 

ID: 
#: 

TT 
348060 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/28/03 ® 00:00 

K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/07/03 by TME 
USEPA-8021B 
90837 -107 
209223 
n/a 

Page 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical Reporting 
USEPA 8021 Result Limit 

1,1-Dichloroethane <1.0 1-0 
1,2-Dichloroethane <1.0 1-0 
cis-1,2-Dichloroethene 2.9 1.0 
trans-1,2-Dichloroethene <1.0 1.0 
1,1,2,2-Tetrachloroethane <1.0 1.0 
Tetrachloroethene <1.0 1.0 
1,1,1-Trichloroethane 2.0 1.0 
Trichloroethene 5.6 1• 
Benzene <1.0 1. 
Ethylbenzene <1.0 1• 
Toluene <1.0 1. 
Xylene (Total) <3.0 3 
Vinyl Chloride <1.0 1.0 

This report shall not be reproduced except in full, withour written authorization of TriMatrix Laboratories, Inc. 
Tn.li.riHiiol p.,mnl,. r^nilrc r^lgrp nnK' rn rhp camnlf rp<:red 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample 
Sample 
Matrix 
UniLt: 

ID: 
#: 

14 
348061 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/28/03 @ 00:00 
K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/07/03 by T.ME 
USEPA-8021B 
90837 -107 
209223 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical 
USEPA 8021 Result 

1,1-Dichloroethane <1.0 
1,2-Dichloroethane <1.0 
cis-1,2-Dichloroethene 1.7 
trans-1,2-Dichloroethene <1.0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1,1,1-Trichloroethane 1.6 
Trichloroethene 4.7 
Benzene <1.0 
Ethylbenzene <1.0 
Toluene <1.0 
Xylene (Total) <3.0 
Vinyl Chloride <1.0 

Reporting 
Limit 

1.0 
1.0 
1.0 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
3 . 

1.0 

Page 

This repon shall not be reproduced except in full, without written authorizauon of TriMatrix Laboratories, Inc. 
Individual sample result;, relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616)975-4500 • Fax (616) 942-7463 



TriMatrix 
Leiboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

12 
348062 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/28/03 @ 00:00 
K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/07/03 by TME 
USEPA-8021B 
90837 -107 
209223 
n/a 

Page 

Project Specific Fraction Analytical Reporting 
CAS Number USEPA 8021 Result Limit 

75-34-3 1,1-Dichloroethane <1.0 1.0 
107-06-2 1,2-Dichloroethane <1.0 1.0 
156-59-2 cis-1,2-Dichloroethene <1.0 1.0 
156-60-5 trans-1,2-Dichloroethene <1.0 1.0 
79-34-5 1,1,2,2-Tetrachloroethane <1.0 1. 
127-18-4 Tetrachloroethene <1.0 1. 
71-55-6 1,1,1-Trichloroethane <1.0 1. 
79-01-6 Trichloroethene 1.7 1. 
71-43-2 Benzene <1.0 1. 
100-41-4 Ethylbenzene <1.0 1 
108-88-3 Toluene <1.0 1 
13 3 0-20-7 Xylene (Total) <3.0 3 
75-01-4 Vinyl Chloride <1.0 1.0 

This repon shall not be reproduced except in full, without wrinen authorizauon of TriMatrix Laboratories, Inc. 
• ' • • ' ' ' 1 - - 1 1 u „ l , „ „ . r l 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 

Sample #: 

Ma-rix: 

Unit: 

UU 

348063 

Water 

ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/29/03 @ 00:00 

K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11^07/03 by T.ME 
USEPA-8021B 
90837 -107 
209223 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical 
USEPA 8021 Result 

1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 

Benzene 
Ethylbenzene 

Toluene 
Xylene (Total) 
Vinyl Chloride 

< 1 . 0 

< 1 . 0 

< 1 . 0 

< 1 . 0 

< 1 . 0 

< 1 . 0 

1 . 5 

2 5 

< 1 . 0 

< 1 . 0 

< 1 . 0 

<3 . 0 

< 1 . 0 

Reporting 

Limit 

1 

1. 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

.0 

.0 

.0 

Page 

This repon shall not be reproduced except in full, v/ithout wrinen authorization of TriMatrix Laboratories, Inc. 
Individual sample rcsulc; relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616)975-4500 • Fax (616) 942-7463 



^.TriMatrix 
" ^ Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #025-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

Q 
348064 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor; 

10/29/03 @ 00:00 

K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/07/03 by TME 
USEPA-802IB 
90837 -107 
209223 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction 

USEPA 8021 

1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Vinyl Chloride 

Analytical 
Result 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

2.4 
<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

<1.0 

Reporting 

Limit 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

1.0 
3 .0 

1.0 

Page 

This repon shall not be reproduced except in fall, without wrinen authorizarion of TriMatrix Laboratories, Inc. 
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.TriMatrix 
' Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samnles 

Sample ID: 
Sample #: 
Ma:rix: 
Unit: 

QQ 
348065 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/29/03 ® 00:00 
K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/07/03 by TME 
USEPA-8021B 
90837 -107 
209223 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction 
USEPA 8 021 

1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
Be:[izene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Vinyl Chloride 

Analytical 
Result 

<1.0 
<1 .0 
1.1 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<3 .0 
<1.0 

Reporting 
Limit 

1 .0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
1.0 

Page 8 

This repon shall not be reproduced except in full, without wrinen authorizauon of TriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: 
Project: 

Submittal #; 
Submittal: 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

Barr Engineering Company 

23/27-169TMF:General Mills 

MN Cert. #026-999-161 

34926-27 
October 2003 Samples 

T 
348066 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/29/03 @ 00:00 
K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/07/03 by TME 
USEPA-8 021B 
90837 -107 
209223 
n/a 
1 

Page 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical Reporting 
USEPA 8021 Result Limit 

1,1-Dichloroethane <1.0 1.0 
1,2-Dichloroethane <1.0 1.0 
cis-1,2-Dichloroethene <1.0 1.0 
trans-1,2-Dichloroethene <1.0 1.0 
1,1,2,2-Tetrachloroethane <1.0 1.0 
Tetrachloroethene <1.0 1.0 
1,1,1-Trichloroethane <1.0 1.0 
Trichloroethene <1.0 1.0 
Benzene <1.0 1.0 
Ethylbenzene <1.0 1.0 
Toluene <1.0 1.0 
Xylene (Total) <3.0 3.0 
Vinyl Chloride <1.0 1.0 

This repon shall not be reproduced except in full, without WTitten authorization of TriMatrix Laboratories, Inc. 
Individual sample results relate only to the simple tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616)975-4500 • Fax (616) 942-7463 



TriMatrix 
Laboratories, Inc. 

ANALYTICIAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2 003 Samples 

Saiaple 
Sample 
Matrix 
Unit: 

ID: 

#: 

X 
348067 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/29/03 @ 00:00 
K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/08/03 by TME 
USEPA-8021B 
90837 -107 
209223 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical Reporting 
USEPA 8021 Result Limit 

1,1-Dichloroethane <1.0 1.0 
1,2-Dichloroethane <1.0 1.0 
cis-1,2-Dichloroethene <1.0 1.0 
trans-1,2-Dichloroethene <1.0 1.0 
1,1,2,2-Tetrachloroethane <1.0 1 
Tetrachloroethene <1.0 1 
1,1,1-Trichloroethane <1.0 1 
Trichloroethene <1.0 1 
Benzene <1.0 1 
Ethylbenzene <1.0 1 
Toluene <1.0 1 
Xylene (Total) <3.0 3 
Vinyl Chloride <1.0 1 

0 

.0 

0 

,0 

,0 

.0 

. 0 

. 0 

. 0 

Page 10 

This report shall not be reproduced except in full, without written authorization ofTriMarrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-l69TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample # : 
Matrix: 
Unit: 

V 
348068 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/29/03 @ 00:00 
K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/10/03 by TME 
USEPA-802IB 
90837 -110 
209225 
n/a 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction 
USEPA 8021 

1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Vinyl Chloride 

Analytical 
Result 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
14 
<1.0 
<1.0 
<1.0 
<3.0 
<1.0 

Reporting 
Limit 

1.0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
1.0 

Page 

This report shall not be reproduced except in fall, without written authorizauon of TriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested, 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616)975-4500 • Fax (616) 942-7463 



^TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sanple ID: 
Sample #: 
Matrix: 
Uniit: 

W 
348069 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/29/03 @ 00:00 
K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/08/03 by TME 
USEPA-8021B 
90837 -107 
209223 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
106-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical 
USEPA 8021 Result 

1,1-Dichloroethane <2.0 
1,2-Dichloroethane <2.0 
cis-1,2-Dichloroethene 52 
trans-1,2-Dichloroethene 3.5 
1,1,2,2-Tetrachloroethane <2.0 
Tetrachloroethene <2.0 
1,1,1-Trichloroethane <2.0 
Trichloroethene 14 
Benzene <2.0 
Ethylbenzene <2.0 
Toluene <2.0 
Xylene (Total) <6.0 
Vinyl Chloride <2.0 

Reporting 
Limit 

2.0 
2.0 

Page 12 

This repon shall not be reproduced except in ..xdl, without written aurhorizarion of TriKferix Laboratories, Inc. 
Tn îi.l/lna) r^mnlp rp.̂ iilrs relate only to the sample tested. 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

9 
348070 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/30/03 ® 00:00 
K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/08/03 by TME 
USEPA-8021B 
90837 -107 
209223 
n/a 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical 
USEPA 8021 Result 

1,1-Dichloroethane <1.0 
1,2-Dichloroethane <1.0 
cis-1,2-Dichloroethene <1.0 
trans-1,2-Dichloroethene <1. 0 
1,1,2,2-Tetrachloroethane <1.0 
Tetrachloroethene <1.0 
1,1,1-Trichloroethane <1.0 
Trichloroethene 1.1 
Benzene 12 
Ethylbenzene <1.0 
Toluene <1.0 
Xylene (Total) <3.0 
Vinyl Chloride <1•0 

Reporting 
Limit 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 13 

This repon shall not be reproduced except in full, without wrinen authorization ofTriMarrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616)975-4500 • Fax (616) 942-7463 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 

Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 

Suijmittal: October 2 0 03 Samples 

Sample ID: 

Sample #: 

Matrix: 

Unit: 

10 
348071 

Water 

ug/L 

Sampled: 

Sampler: 

Received: 

Prepared: 

Prep. Method: 

Analyzed: 

Anal. Method: 

QC Batch: 

Anal. Batch: 

Percent Solids: 

Dilution Factor; 

10/30/03 @ 00:00 

K.J. 

10/31/03 @ 09:00 

n/a 

n/a 

11/08/03 by TME 

USEPA-8021B 

90837 -107 

209223 

n/a 

1 

CAS Number 

75-34-3 

107-06-2 

156-59-2 

156-60-5 

79-34-5 

127-18-4 

71-55-6 

79-01-6 

71-43-2 

100-41-4 

108-88-3 

1330-20-7 

75-01-4 

Project Specific Fraction 

USEPA 8021 

1,1-Dichloroethane 

1,2-Dichloroethane 

ciE3-l, 2-Dichloroethene 

trans-1,2-Dichloroethene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1,1,1-Trichloroe thane 

Trichloroethene 

Benzene 

Ethylbenzene 

Toluene 

Xylene (Total) 

Vinyl Chloride 

Analytical 

Result 

<1.0 

<1. 0 

<1.0 

<1.0 

<1.0 

<1.0 

1.2 
15 

<1.0 

<1.0 

<1.0 

<3.0 

<1.0 

Reporting 

Limit 

1.0 
1.0 
1.0 
1. 0 

1.0 
1.0 
1 .0 

1.0 
1.0 
1.0 
1.0 
3 .0 

1 .0 

Page 14 

This report shall not be reproduced except in fuU, without wrinen authorization ofTriMarrix Laboratories, Inc. 
Individual sample ritsults relate only to the sample tested. 



^TriMatrix 
^ • ^ Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

M-1 
348072 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/30/03 0 00:00 

K.J. 
10/31/03 @ 09:00 
n/a 
n/a 
11/10/03 by TME 
USEPA-8021B 
90837 -110 
209225 
n/a 
1 

CAS N-uniber 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction 

USEPA 8021 

1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Vinyl Chloride 

Analytical 
Result 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
1.2 
16 
<1.0 
<1.0 
<1.0 
<3.0 
<1.0 

Reporting 
Limit 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
1.0 

Page 

This report shall not be reproduced except in full, without WTinen authorizarion of TriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Cour t SE • Grand Rapids, MI 49512 • (616)975-4500 • Fax (616) 942-7463 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

202 
348073 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/30/03 @ 00:00 
K.J. 
10/31/03 @ 0S:O0 
n/a 
n/a 
11/08/03 by TME 
USEPA-802IB 
90837 -107 
209223 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

USEPA 8 021 

1,1-Dichloroethane 
1,2-Dichloroethane 
ci!3-l, 2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Vinyl Chloride 

Analytical 
Result 

<-i.o 
<1.0 
cl.O 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<3.0 
<1.0 

Reporting 
Limit 

1 .0 
1. 0 
1 .0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
1.0 

Page 16 

This repon shall not be reproduced except in fiiU, without wrinen authorization of TriMatrix Laboratories, Inc, 
Individual sample results relate only to the sample tested. 
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^TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: 
Project: 

Submittal #: 
Submittal: 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

Barr Engineering Company 
23/27-169TMF:General Mills 
MN Cert. #026-999-161 

34926-27 
October 2003 Samples 

200 
348192 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/31/03 @ 00:00 
K.J. 
11/01/03 @ 09:10 
n/a 
n/a 
11/12/03 by TME 
USEPA-8021B 
90937 -112 
209352 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction 
USEPA 8 021 

1,1-Dichloroethane 
1, 2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1, 2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Vinyl Chloride 

Analytical 
Result 

<1.0 
<1.0 
1.6 
<1.0 
<1.0 
<1.0 
<1.0 
4.2 
<1.0 
<1.0 
<1.0 
<3.0 
<1.0 

Reporting 
Limit 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
1.0 

Page 17 
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TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample # : 
Matrix: 
Un:.t: 

203 
348193 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/31/03 @ 00:00 
K.J. 
11/01/03 @ 09:10 
n/a 
n/a 
11/12/03 by TME 
USEPA-8021B 
90937 -112 
209352 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical Reporting 
USEPA 8021 Result Limit 

1,1-Dichloroethane <1.0 1. 
1,2-Dichloroethane <1.0 1. 
cis-1,2-Dichloroethene 3.6 1. 
trans-1,2-Dichloroethene <1.0 1. 
1,1,2,2-Tetrachloroethane <1.0 1. 
Tetrachloroethene <1.0 1. 
1,1,1-Trichloroethane <1.0 1. 
Trichloroethene 28 1. 
Benzene <1.0 1.0 
Ethylbenzene <1.0 1.0 
Toluene <1.0 1.0 
Xylene (Total) <3.0 3.0 
Vinyl Chloride <1.0 1.0 

Page IS 

This repon shall not be reproduced except in full, without wrinen authorization of TriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2 003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

Henkel 
348194 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/31/03 @ 00:00 
K.J. 
11/01/03 @ 09:10 
n/a 
n/a 
11/13/03 by TME 
USEPA-8021B 
90937 -112 
209352 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical 
USEPA 8021 Result 

1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 
Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Vinyl Chloride 

<1.0 
<1.0 
4.2 
<1.0 
<1.0 
<1.0 
<1.0 

4.0 
<1.0 
<1.0 
<1.0 
<3 .0 
<1.0 

Reporting 
Limit 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1. 
1, 
1. 
1. 
1 
3 
1 

Page 19 

This repon shall not be reproduced except in full, without wrinen authorization of TriManix Laboratories, Inc. 



TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sanple ID: 
Sanple #: 
Mat:rix: 
Un;.t: 

DSCHG 
348195 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/31/03 @ 00:00 
K.J. 

11/01/03 @ 09:10 
n/a 
n/a 
11/12/03 by TME 
USEPA-8021B 
90937 -112 
209352 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical 
USEPA 8021 Result 

1,1-Dichloroethane <2.0 
1,2-Dichloroethane <2.0 
cis-1,2-Dichloroethene 6.3 
trans-1,2-Dichloroethene <2.0 
1,1,2,2-Tetrachloroethane <2.0 
Tetrachloroethene <2.0 
1,1,1-Trichloroethane <2.0 
Trichloroethene 48 
Benzene <2.0 
Ethylbenzene <2 . 0 
Toluene <2.0 
Xylene (Total) <6.0 
Vinyl Chloride <2.0 

Reporting 
Limit 

2.0 
2.0 
2.0 

Paoe 20 
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TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

INF 
348196 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/31/03 @ 00:00 
K.J. 
11/01/03 @ 09:10 
n/a 
n/a 
11/12/03 by TME 
USEPA-8021B 
90937 -112 
209352 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical Reporting 
USEPA 8 021 Result Limit 

1,1-Dichloroethane <10 10 
1,2-Dichloroethane <10 10 
cis-1,2-Dichloroethene 24 10 
trans-1,2-Dichloroethene <10 10 
1,1,2,2-Tetrachloroethane <10 10 
Tetrachloroethene <10 10 
1,1,1-Trichloroethane <10 10 
Trichloroethene 200 10 
Benzene <10 10 
Ethylbenzene <10 10 
Toluene <10 10 
Xylene (Total) <30 30 
Vinyl Chloride <10 10 

?age 21 

This repon shall not be reproduced except in full, without wrinen authorizarion ofTriMarrix Laboratories, Inc. 
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TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Sulsmittal: October 2 0 03 Samples 

Sar.iple 
Sanp le 
M a t r i x 
Un.it: 

ID: 
# : 

M6 EFF 
348197 
Water 
u g / L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/31/03 ® 00:00 
K.J. 
11/01/03 @ 09:10 
n/a 
n/a 
11/12/03 by TME 
USEPA-8021B 
90937 -112 
209352 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical 
USEPA 8021 Result 

1,1-Dichloroethane <1.0 
1,2-Dichloroethane <1.0 
cis-1,2-Dichloroethene 2.1 
trans-l,2-Dichloroethene <1.0 
1,1, 2,2-Tetrachloroe~hane <1.0 
Tetrachloroethene <1.0 
1,1,1-Trichloroethane <1.0 
Trichloroethene 12 
Benzene <1. 0 
Ethylbenzene <1.0 
Toluene <1.0 
Xylene (Total) <3.0 
Vinyl Chloride <1.0 

Reporting 
Limit 

1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 
1.0 

Page 22 
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TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 
Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

EFF 
348198 
Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/31/03 @ 00:00 
K.J. 
11/01/03 @ 09:10 
n/a 
n/a 
11/12/03 by TME 
USEPA-8 021B 
90937 -112 
209352 
n/a 

CAS Nximber 

Project Specific Fraction Analytical 

USEPA 8021 Result 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,1,1-Trichloroethane 
Trichloroethene 

Benzene 
Ethylbenzene 
Toluene 
Xylene (Total) 
Vinyl Chloride 

<1. 
<1. 
<1. 
<1. 
<1, 
<1, 
<1, 
<1, 
<1 
<1 
<1 
<3 
<1 

0 
0 
0 
.0 
.0 
.0 
,0 
.0 
.0 
.0 
.0 
.0 
.0 

Reporting 
Limit 

1. 
1. 
1. 
1, 
1. 
1, 
1 
1 
1 
1 
1 
3 
1 

0 
0 
,0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

Page 2 3 

This repon shall not be reproduced except in full, without written authorization ofTriMarrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 

Project: 23/27-169TMF:General Mills 

MN Cert. #026-999-161 

Submittal #: 34926-27 

Submittal: October 2 0 03 Samples 

Sa.mple ID: 

Sc.mple #: 

Mc.trix: 

Unit: 

FB-1 

348199 

Water 

ug/L 

Sampled: 

Sampler: 

Received: 

Prepared: 

Prep. Method: 

Analyzed: 

Anal. Method: 

QC Batch: 

Anal. Batch: 

Percent Solids: 

Dilution Factor; 

10/31/03 ® 00:00 

K.J. 

11/01/03 @ 09:10 

n/a 

n/a 

11/13/03 by TME 

USEPA-8021B 

90937 -112 

209352 

n/a 

1 

CAS Number 

75-34-3 

107-06-2 

156-59-2 

156-60-5 

79-34-5 

127-18-4 

71-55-6 

79-01-6 

71-43-2 

100-41-4 

108-88-3 

1330-20-7 

75-01-4 

Project Specific Fraction Analytical 

USEPA 8021 Result 

1,1-Dichloroethane <1.0 

1,2-Dichloroethane <1.0 

cis-1,2-Dichloroethene <1.0 

trans-1,2-Dichloroethene <1.0 

1,1,2,2-Tetrachloroethane <1.0 

Tecrachloroethene <1.0 

1,1,1-Trichloroethane <1.0 

Trichloroethene <1.0 

Benzene <1.0 

Ethylbenzene <1.0 

Toluene <1.0 

Xylene (Total) <3.0 

Vinyl Chloride <1.0 

Reporting 

Limit 

1 . 0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1. 0 

3 .0 

1.0 

Page 24 
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TriMatrix 
Laboratories, Inc. 

ANALYTICAL REPORT 

Client: Barr Engineering Company 

Project: 23/27-169TMF:General Mills 
MN Cert. #026-999-161 

Submittal #: 34926-27 
Submittal: October 2003 Samples 

Sample ID: 
Sample #: 
Matrix: 
Unit: 

TB 
348200 
QC Water 
ug/L 

Sampled: 
Sampler: 
Received: 
Prepared: 
Prep. Method: 
Analyzed: 
Anal. Method: 
QC Batch: 
Anal. Batch: 
Percent Solids: 
Dilution Factor: 

10/31/03 @ 00:00 
K.J. 
11/01/03 ® 09:10 
n/a 
n/a 
11/13/03 by TME 
USEPA-8021B 
90937 -113 
209356 
n/a 
1 

CAS Number 

75-34-3 
107-06-2 
156-59-2 
156-60-5 
79-34-5 
127-18-4 
71-55-6 
79-01-6 
71-43-2 
100-41-4 
108-88-3 
1330-20-7 
75-01-4 

Project Specific Fraction Analytical Reporting 
USEPA 8021 Result Limit 

1,1-Dichloroethane <1.0 1.0 
1,2-Dichloroethane <1.0 1.0 
cis-1,2-Dichloroethene <1.0 1.0 
trans-1,2-Dichloroethene <1.0 1.0 
1,1,2,2-Tetrachloroethane <1.0 1.0 
Tetrachloroethene <1.0 1.0 
1,1,1-Trichloroethane <1.0 1.0 
Trichloroethene <1.0 1.0 
Benzene <1.0 1.0 
Ethylbenzene <1.0 1.0 
Toluene <1.0 1.0 
Xylene (Total) <3.0 3.0 
Vinyl Chloride <1.0 1.0 

Page 2 5 End of Analytical Report 

This repon shall not be reproduced except in full, without wrinen authorizarion ofTriMarrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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TriMatrix 
Laboratories, Inc. 

3 4 9 2 6 - 2 7 

QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Fraction: Volatile Org.anic Fraction USEPA Method-8021 

Method: Halogenated and Aromatic Volatiles by GC 
Analyst: Timothy M. Eldridge Test Date: 11/07/03 
Uni.ts: ug/L 
QC B a t c h : 9 0 8 3 7 - 1 0 7 

Parameter 

Beiizene 
Chlorobenzene 
1,1-Dichloroethylene 
Trichloroethene 
Toluene 
1, 2-Dichloroethane 

Spike 
Quanti 

20.0 
20 .0 
20.0 
20. 0 
20 .0 
20.0 

ty 

Spi ke 
Result 

18 .2 
20.0 
17.4 
17.2 
19 .0 
20 .1 

Spike 
% Rec 

91 
100 
87 
86 
95 

101 

Control 
Limits 

83 - 119 
79 - 119 
66 - 135 
82 - 121 
77 - 128 
81 - 123 

This report shall not be reproduced except in full, without wrinen authorizarion ofTriMarrix Laboratories, Inc 
Individual sample results relate only to the sample tested. 



^TriMatrix 
Laboratories, Inc. 

Fraction; 
Method: 
Analyst: 
Units: 
QC Batch: 

34926- 27 

QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Volatile Organic Fraction USEPA Method-8021 
Halogenated and Aromatic Volatiles by GC 
Timothy M. Eldridge Test Date: 

ug/L 
90837-110 

11/10/03 

Parameter 

Benzene 
Chlorobenzene 
1,1-Dichloroethylene 
Trichloroethene 
Toluene 
1,2-Dichloroethane 

Spike 
Quanti 

20 .0 
20 .0 
20.0 
20.0 
20 .0 
20.0 

ty 

Spike 
Result 

19.0 
21.1 
17.1 
20.7 
19.7 
20.8 

Spike 
% Rec 

95 
106 
66 

104 
99 

104 

Control 
Litnits 

83 - 119 
79 - 119 
66 - 135 
82 - 121 
77 - 128 
81 - 123 

This repon shall not be reproduced except in fall, without written authoriz.arion ofTriMarrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 



^TriMatrix 
' Laboratories, Inc. 

34926-
QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Fraction: Volatile Organic Fraction USEPA Method-8021 
Method: Halogenated and Aromatic Volatiles by GC 
Analyst: Timothy M. Eldridge Test Date: 11/12/03 
Un.its: ug/L 
QC Batch: 90937-112 

27 

Parameter 

Benzene 
Chlorobenzene 
1,L-Dichloroethylene 
Trichloroethene 
Toluene 
1,2-Dichloroethane 

Spike 
Quantity 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

Spi 
Res 

18.7 
18.6 
20.8 
18.1 
19.4 
19.1 

.ke 
iUlt 

Spike 
% Rec 

94 
93 

104 
91 
97 
96 

Control 
Limits 

83 - 119 
79 - 119 
66 - 135 
82 - 121 
77 - 128 
81 - 123 

This repon shall not be reproduced except in full, without wrinen authorization of TriMatrk Laboratories, Inc. 
Individual sample resulrs relate only to the sample tested. 



TriMatrix 
Laboratories, Inc. 

Fraction: 
Method: 
Analyst: 
Units: 
QC Batch: 

34926- 27 
QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Volatile Organic Fraction USEPA Method-8021 
Halogenated and A.rom.atic Volatiles by GC 
Timothy M. Eldridge Test Date; 
ug/L 
90937-113 

11/13/03 

Parameter 

Benzene 
Chlorobenzene 
1,1-Dichloroethylene 
Trichloroethene 
Toluene 
1,2-Dichloroethane 

Spike 
Quantity 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

Spi .ke 
Result 

19.6 
20 .0 
22 .2 
18 .8 
20.5 
19.9 

Spike 
% Rec 

98 
100 
111 
94 

103 
100 

Control 
Limits 

83 - 119 
79 - 119 
66 - 135 
82 - 121 
77 - 128 
81 - 123 

This repon shall not be reproduced except in fall, without written authorizarion ofTriMarrix Laboratories, Inc 
- I 1 . 1 . . . , N . r „ r K . , nlfo ri^ctf^A 



TriMatrix 
Laboratories, Inc. 

34926- 27 
QUALITY CONTROL REPORT 

MATRIX SPIKE RECOVERY 

Fraction: Volatile Organic Fraction USEPA Method-8021 
Method: Halogenated and Aromatic Volatiles by GC USEPA-8021B WATER 
Analyst: Timothy M. Eldridge Test Date: 11/12/03 
Sanple No: 348197 
Units: ug/L 
QC B a t c h : 9 0 9 3 7 - 1 1 2 

Parameter 

Benzene 
Chlorobenzene 
1,1-Dichloroethylene 
Trichloroethene 
Toluene 
1,2-Dichloroethane 

Sample 
Cone 

<1.0 
<1.0 
<1.0 
12 

<1.0 
<1.0 

Spike 
Quantity 

20 .0 
20 .0 
20.0 
20.0 
20.0 
20.0 

Sample 
-(-Spike 

18.9 
18.1 
20.5 
29.1 
18.7 
17.5 

Spike 
% Rec 

95 
91 

103 
86 
94 
88 

Control 
Limits 

69 - 140 
72 - 129 
60 - 143 
60 - 131 
75 - 131 
64 - 131 

This repon shall not be reproduced except in full, without wrinen authorizarion of TriManix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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^TriMatrix 
• ^ Laboratories, Inc. 

34926- 27 

QUALITY CONTROL REPORT 

MATRIX SPIKE RECOVERY 

Fraction: Volatile Organic Fraction USEPA Method-8021 
Method: Halogenated and Aromatic Volatiles by GC USEPA-8021B WATER 
Analyst: Timothy M. Eldridge Test Date: 11/12/03 

Sample No: 348197 
Units: ug/L 
QC Batch: 90937-112 

Parameter 

Benzene 
Chlorobenzene 
1,1-Dichloroethylene 
Trichloroethene 
Toluene 
1,2-Dichloroethane 

Sample 
Cone 

<1.0 
<1.0 
<1.0 
12 
<1.0 
<1.0 

Spike 
Quantity 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

Sample 
-i-Spike 

18.5 
18.0 
20.3 
29.3 
18.4 
18.7 

Spike 
% Rec 

93 
90 

102 
87 
92 
94 

Control 

Limits 

69 - 140 

72 - 129 
60 - 143 
60 - 131 
75 - 131 
64 - 131 

This repon shall not be reproduced except in full, without vwincn authorization ofTriMarrix Laborarories, Inc, 
Individual sample results relate only to the sample tested. 



^TriMatrix 
Laboratories, Inc. 

Q U A L I T Y CONTROL REPORT 

M A T R I X S P I K E D U P L I C A T E 

34926- 27 

Fraction: Volatile Organic Fraction USEPA Method-8021 
Method; Halogenated and Aromatic Volatiles by GC USEPA-8021B WATER 
Analyst; Timothy M. Eldridge Test Date: 11/12/03 
Sample No: 348197 
Units: ug/L 
QC Batch: 90937-112 

Parameter 

Benzene 

Chlorobenzene 
1,1-Dichloroethylene 
Trichloroethene 
Toluene 
1,2-Dichloroethane 

Sample-i-
Conc 

18 .9 
18 .1 
20 . 5 

29 . 1 

18 .7 
17 .5 

Spike 

#1 

Sample-i-
Conc 

18 .5 
18.0 
20.3 
29.3 
18.4 
18.7 

Spike 
#2 

Relative 
% Diff. 

2 
1 
1 
1 
2 
7 

Control 
Limits 

0 - 11 
0 - 13 
0 - 20 
0 - 14 
0 - 11 
0 - 2 0 

This report shall not be reproduced except in fuli, without wrinen authorizarion ofTriMarrix Laboratoties, Inc. 
Individual sample results relate only to the sample tested. 



^TriMatrix 
Laboratories, Inc. 

Fraction: 

Method: 

Analyst: 

Units: 

QC Batch: 

34926- 27 

QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Volatile Organics USEPA Method 8021 

Halogenated and Aromatic Volatiles by GC 

Timothy M. Eldridge Test Date: 11/07/03 

ug/L 

90837-107 

Parameter 

Benzene 

1,1-Dichloroethane 

1,2-Dichloroethane 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,1,1-Trichloroethane 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

Blank 
Concentration 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<3 .00 

Quantitation 
Limit 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3 .0 

This report shall not be reproduced except in full, without written authorizarion of TriManix Laboratories, Inc. 
Individual sample results relate orJy to the sample tested. 



TriMatrix 
Laboratories, Inc. 

3 4 9 2 6 - 2 7 

QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction; Volatile Organics USEPA Method 8021 

Method: Halogenated and Aromatic Volatiles by GC 
Analyst: Timothy M. Eldridge Test Date: 11/10/03 
Units: ug/L 
QC Batch: 90837-110 

Parameter 

Benzene 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
Xylene (Total) 

Blank 
Concentration 

<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<3.00 

Quantitation 
Limit 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 

This report shall not be reproduced except in fall, without written authorization ofTriMarrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 



TriMatrix 
Laboratories, Inc. 

3 4 9 2 6 - 27 

QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Frac t ion : V o l a t i l e Organics USEPA Method 8021 
Method: Halogenated and Aromatic V o l a t i l e s by GC 
Analyst; Timothy M. Eldr idge Test Date: 11/12/03 
Uni t s : ug/L 
QC Batch: 90937-112 

Parameter 

Benzene 

Chlorobenzene 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,1,1-Trichloroethane 

Trichloroethene 

Vinyl Chloride 

Xylene (Total) 

Blank 

Concentration 

<l-.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<3 .00 

Quantitation 

Limit 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3 .0 

This report shall not be reproduced except in ftiU, without written authorization of TriManix Laborarories, Inc. 
Individual sample results relate only to the sample tested. 



TriMatrijc 
Laboratories, Inc. 

3 4 9 2 6 - 2 7 

QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction: Volatile Organics USEPA Method 8021 

Method; Halogenated and Aromatic Volatiles by GC 
Analyst: Timothy M. Eldridge Test Date; 11/13/03 
Units ; ug/L 
QC Batch: 90937-113 

Parameter 

Benzene 
1,1-Dichloroethane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Ethylbenzene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
Xylene (Total) 

Blank 
Concentration 

<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<3.00 

Quantitation 
Limit 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
3.0 

This repon shall not be reproduced except in full, withour written authorization of TriMatrbt Laboratories, Inc. 
Individual samole results relate only to the sample tested. 



TriMatrix 
' Laboratories, Inc. 

34926- 27 

QUALITY CONTROL REPORT 

SURROGATE RECOVERIES 

Method; Halogenated and Aromatic Volatiles by GC USEPA-8021B WATER 

Surrogate Compound List 

SUR-1; aaa-Trifluorotoluene-sur 

SUR-2: d4-l,2-Dichloroethane-sur 

% R = Percent Recovery 

Compounds: SUR-1 SUR-2 

Control Limits: 90-113 76-129 

Sample # / ID Batch % R % R 

MPB-01 

MPB-01 

MPB-01 

MPB-01 

LFB-01 

LFB-01 

LFB-01 

LFB-01 

348058 

348059 

348060 

348061 

348062 

348063 

348064 

348065 
348066 

348067 

348068 

348069 

348070 

348071 

348072 

348073 

348192 

348193 

348194 

348195 

348196 

34R197 

348198 

348199 

348200 

90837-107 

90837-110 

90937-112 

90937-113 

90837-107 

90837-110 

90937-112 

90937-113 

90837-107 

90837-107 

90837-107 

90837-107 

90837-107 

90837-107 

90837-107 

90837-107 
90837-107 

90837-107 

90837-110 

90837-107 

90837-107 

90837-107 

90837-110 

90837-107 

90937-112 

90937-112 

90937-112 

90937-112 

90937-112 

90937-112 

90937-112 

90937-112 

90937-113 

100 

99 

100 

100 

100 

100 

100 

101 

100 

99 

99 

99 

99 

99 

100 

100 
99 

99 

100 

100 

94 

99 

99 

99 

100 

100 

100 

101 

100 

100 

101 

101 

101 

100 

97 

103 

103 

101 

101 

98 

97 

98 

98 

95 

95 

99 

93 

95 

99 
100 

98 

104 

99 

101 

93 

98 

100 

106 

100 

99 

94 

98 

100 

99 

98 

103 

This repon shall not be reproduced except in full, without written authorizarion of TriManix Laboratories, Inc. 
Individual samole results relate only to the sample rested. 
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Appendix C 

Quality Assurance/Quality Control 

List of Tables 

Table C-1 2003 Blank Sample Data 

Table C-2 2003 Blind Duplicate Sample Data 

P:\23\27\169\2003 annual report.doc C-i 
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Table C-1 
200.1 Blank Sample Data 

(concentrations in ug/L) 

Location 

Date 

1,1,1-Trichloroethane 

1,1,2,2-Tetraclliloroethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethylene, cis 

11,2-Dichloroethylene, trans 

1Benzene 

1Ethyl benzene 

Tetrachloroethylene 

Toluene 

JTrichloroethyliene 

|Vinyl chloride 

[Xylenes total 

Field Blank 
3/13/2003 

<1.0 

<1.0 

<1.0 

<1.0 

<1,0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

Field Blank 
6/2/2003 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<t.o 
<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

Field Blank 

8/26/2003 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1,0 

<1.0 

<3.0 

Field Blank 

10/31/2003 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

T r i p Blank 

3/13/2003 

<1,0 

<1.0 

<1.0 

<1.0 

<1,0 

<1.0 

<1.0 

<1.0 

<l.O 

<1.0 

<1.0 

<1.0 

<3.0 

T r i p Blank 

6/2/2003 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

T r i p Blank 

8/26/2003 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

^ . 0 

<I.O J 

<1.0 

<t.o 
2.2 

<1.0 

<1.0 

<3.0 

T r i p Blank 

10/31/2003 

<! .0 

<1.0 

l a h Blank 

3/13/2003 

<1.0 

<1.0 

<1.0 

<I.O <1.0 

<1.0 

<I.O 

<l.O 

<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

<1.0 

<I.O 

<I.O 

<1.0 

<1.0 

<1.0 

<I.O 

<1.0 

<3.0 

L a h Blank 

3/13/2003 

<1.0 

<1.0 

<1.0 

<I.O 

<1.0 

<1.0 

<1,0 

<1.0 

<1.0 

< ! .0 

<1.0 

<1.0 

<3.0 

L a b Blank 

6/2/2003 

<1.0 

I < 1 L 0 ^ 

<1.0 

<1.0 

<1.0 

<1.0 

Zl.Q 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<3.0 

L a b B lank 

6/2/2003 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

< I ,0 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

<}.0 

L a b Blank 

8/26/2003 

<1.0 

<1.0 

<1.0 

<I.O 

<1.0 

<1.0 

<I.O 

<l .O 

<1.0 

<1.0 

<1.0 

<1.0 1 

<3.0 

~ Not analyzed. 

Page I o f 2 
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Table C-1 
2003 Blank Sample Data 

(concentrations in ug/L) 

Location 
Date 

1,1,1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1,1-Dichloroethane 

11,2-Dichloroethane 

1,2-Dichloroethylene, cis 

1,2-Dichlaroethylene, trans 

Benzene 

Ethyl benzene 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

Vinyl chloride 

Xylenes total 

Lab Blank 
8/26/2003 

-
-
<1.0 

<1.0 

<1.0 

<1.0 

<1 0 

<1.0 

<1.0 1 
<1.0 

<1.0 

<I.O 

<3.0 

Lab Blank 
10/28/2003 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1,00 

<1.00 

<3,00 

Lab Blank 
10/28/2003 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 1 

<1.00 ^ 

<1.00 

<!.00 

<l.00 

<3.00 

Lab Blank 
10/28/2003 

<1.00 

<1.00 

<1.00 

<1.00 

ti.oo ^ 
<1.00 

<1.00 

<1,00 

<1.00 

<1,00 

<1.00 

tToo 
<3.00 

Lab Blank 
10/28/2003 

<1,00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

o.oo 
<1.00 

o.oo 
<3.00 

Not analyzed. 

Page 2 of2 
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Table C-2 
2003 Blind Duplicate Data 

(concentrations in ug/L) 

[Location 
bate 
Lab 
Dup 

1,1 Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethylene, cis 

1,2-Dichloroethylene, trans 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

1,1,1-Trichloroethane 

Trichloroethylene 

Benzene 

Toluene 

Vinvl chloride 

Xylenes total 

Sum Volatile Organics 

10 
10/30/2003 
TriMatrix 

<t.O 

<1,0 

<1.0 

<1.0 

<1.0 

<1.0 

1.2 

15 

<1.0 

<! 0 

<1.0 

<3.0 

16.2 

10 
10/30/2003 
TriMatrix 
DUP 

<1,0 

<1.0 

<1,0 

<1.0 

<1.0 

<1.0 

1.2 

16 

<1.0 

<1.0 

<1.0 

<3.0 

17.2 

RPD 
1/14/2004 

0 

6.5 

110 
3/13/2003 
TriMatrix 

<10 

<10 

73 

<!0 

<10 

<10 

<10 

340 

<10 

<10 

<10 

<30 

413 

110 
3/13/2003 
TriMatrix 
DUP 

<10 

<10 

67 

<10 

<10 

<10 

<10 

350 

<10 

<10 

<10 

<30 

417 

RPD 
1/14/2004 

8.6 

2.9 

113 
8/26/2003 
TriMatrix 

<5.0 

<5.0 

19 

^S.O 

<5.0 ^ 

<5.0 

<r^0 . . , 
90 

<5.0 

<5.0 

<5.0 

<15 

109 

113 
8/26/2003 
TriMatrix 
DUP 

<10 

<10 

20 

<10 

<10 

<10 

1)0 
100 

tio 
<10 

<10 
<30 

120 ^ 

RPD 

1/14/2004 

5.1 

11 

MGEFF 
6/2/2003 
TriMatrix 

<1.0 

<1.0 

2.5 

<1.0 

<1.0 

<1.0 

<1.0 

12 

1.0 

<1.0 

<1.0 

<3.0 

15.5 

MGEFF 

6/2/2003 
TriMatrix 
DUP 

<1.0 

<1.0 

1.7 

<1.0 

<1.0 

<1.0 

<1.0 

12 

1.0 

<1.0 

<1.0 

<3.0 

14.7 

RPD 

1/14/2004 

38 

0 

0 

Not analyzed. 
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Appendix D 

Historic Water Elevation, Water Quality Data, And 

Well Construction Information 

List of Tables 

Table D-1 Historic Water Elevation Data, Glacial Drift Wells 

Table D-2 Historic Water Elevation Data, Carimona Member Wells 

Table D-3 Historic Water Elevation Data, Magnolia Member Wells 

Table D-4 Historic Water Elevation Data, St. Peter Sandstone Wells 

Table D-5 Historic Water Elevation Data, Glacial Drift Pump-out Wells 

Table D-6 Historic Water Quality Data, Glacial Drift Wells, Trichloroethene 

Table D-7 Historic Water Quality Data, Carimona Member Wells, Trichloroethene 

Table D-8 Historic Water Quality Data, Magnolia Member Wells, Trichloroethene 

Table D-9 Historic Water Quality Data, St. Peter Sandstone Wells, Trichloroethene 

Table D-10 Historic Water Quality Data, Prairie du Chien/Jordan Well, Trichloroethene 

Table D-11 Historic Water Quality Data, Site Pump-out and Treatment System, Downgradient Pump­
out System, Trichloroethene 

Table D-12 Historic Water Quality m Monitoring and Recovery Wells - BTEX 

Table D-13 Well Construction Information 
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ô. 
rs 
rs 00 

in 

r-
NO 

00 

tn 

NO 

00 

1 

•ON 

oo 
rs 
ro 
OO 

oo 
ro 

r-
rs 

>• 
Q 

o 
in 
oo 
rs 
oo 

ro 
ro 
rf 
OO 

r-

-̂NO 
ro 
OO 

NO 

NO 
ro 
00 

00 

o 
ro 
CO 

o 
00 
NO 

00 

o 
r-
NO 

00 

1 

r. 
NO 

rs 
ro 
00 

ro 

•̂  r-
rs 

Q 

00 
(N 
OO 
<N 
OO 

1 

. 

m, i m 
ro 
rf 
ro 
00 

r̂  
ON 

OO 

o 
Ov 
HN 
1-H 

o 

r-o 

TT 

00 
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Ĉ  
ON 
© 

[ 

1 
1 

1 

1 ! 

o 
rs 
r-̂  

1 ' ^ 

" 

! 

1 

i-O 

in 

d 
(N 
•X) 

1 

sO 
ON 
Ov 

n © 

_©_ 

oo 

ON 
ON 

r-̂  
rs 
oo 

"̂  
ON 

t-̂  
rs 
oo 

NO 

od 
rs CO 

in 
ON 

r-̂  
fN 
00 

NO 
ON 
ON 

m 
^ 
00 
© 

NO 
tN 

d ro 
00 

ro 
ro 
rJ 
ro 
00 

O 
rr 
rf 
rs 00 

OC 
r r , 

C; 
ro 
oo 

t 

in 
r̂ i 
ON 
rs 
00 

ON 
ON 

,—̂  r*-i 
00 

rt 
oo 
^ ro 
00 

• ^ 

*̂  
^ ro 
oo 

rs 
ON 

d ro 
OO 

(--
ON 
ON 

^ ON 

^ 
2S © 

t 

CO 
NO 

—̂  ro 
00 

r-

'̂ : in 
fN 
OC 

rs 

d 
" 1 
oo 

1 

in 
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Table D-4 
Historical Water Elevation Data 

St. Peter Sandstone Wells 
(elevations in ft.-MSL) 

Location 

10/15/1985 

[12/04/1985 

12/05/1985 

07/06/1987 

10/01/1987 

04/05/1988 

07/11/1988 

10/26/1988 

04/03/1989 

07/12/1989 

10/09/1989 

05/14/1990 

07/10/1990 

10/08/1990 

04/01/1991 

09/25/1991 

05/11/1992 

[ 11/02/1992 

05/18/1993 

111/22/1993 

08/03/1994 

12/20/1994 

09/25/1995 

08/13/1996 

07/02/1997 

08/19/1997 

10/13/1998 

12/06/1999 

11/16/2000 

12/04/2001 

11/26/2002 

[10/27/2003 

200 

-
758.68 

-
760.63 

760.47 

761.89 

758.57 

760.78 

762.22 

758.96 

760.36 

761.79 

759.54 

759.90 

761.75 

761.38 

762.57 

763.44 

763.12 

:764.00 

760.90 

764.19 

763.78 

762.45 

763.31 

762.59 

763.58 

764.97 

765.75 

766.10 

766.58 

766.23 

201 

779.64 

-
780.24 

777.82 

779.35 

780.40 

773.59 

778.42 

779.61 

775.98 

777.25 

778.59 

776.15 

776.67 

778.01 

778.26 

778.37 

780.11 

778.52 

780.11 

-
~ 
-
-
779.21 

777.82 

778.53 

779.76 

779.48 

780.84 

779.72 

779.59 

202 

751.98 

752.60 

~ 
753.86 

753.28 

753.36 

752.28 

752.53 

753.67 

752.77 

752.70 

753.72 

753.16 

752.44 

753.50 

753.38 

754.73 

754.93 

754.94 

754,86 

--
-
--
-
755.20 

753.86 

753.55 

754.04 

754.03 

754.72 

754.15 

754.56 

203 

752.05 

757.58 

1 
753.43 

753.42 

753.37 

752.10 

752.43 

753.57 

752.37 

752.43 

753.29 

752.61 

751.93 

752.94 

752.96 

754.01 

754.23 

754.05 

753.79 

-
-
-
--
754.47 

753.49 

753.15 

753.68 

754.02 

754.08 

753.74 

754.41 

~ Not analyzed. 
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Table D-5 
Historical Water Elevation Data 
Glacial Drift Pump-Out Wells 

(elevations in ft.-MSL) 

Location 

10/15/1985 

12/04/1985 

12/05/1985 

07/06/1987 

10/01/1987 

04/05/1988 

07/11/1988 

10/26/1988 

04/03/1989 

05/14/1990 

07/10/1990 

10/08/1990 

04/01/1991 

09/25/1991 

01/03/1992 

05/1:1/1992 

11/02/1992 

05/18/1993 

11/22/1993 

08/13/1996 

08/19/1997 

10/13/1998 

12/06/1999 

11/16/2000 

12/04/2001 

11/26/2002 

10/27/2003 

109 

837.21 

~ 
828.19 

831.26 

829.94 

828.90 

831.00 

829.99 

831.41 

-
827.27 

829.63 

826.58 

830.56 

826.56 

827.20 

827.67 

827.24 

828.06 

835.18 

828.12 

827.02 

835.37 

828.78 

828.27 

828.17 

829.02 

110(11 

835.62 

829.11 

-
829.63 

828.98 

823.37 

822.35 

829.52 

828.90 

830.71 

831.02 

831.51 

826.60 

829.33 

828.73 

829.41 

830.60 

829.56 

830.81 

829.93 

830.40 

829.08 

-
-
-
828.65 

827.95 

111(2) 

829.25 

828.83 

-
816.75 

813.70 

808.70 

815.35 

^15.62 

818.43 

818.20 

819.07 

819.23 

817.98 

820.19 

819.50 

819,34 

820.15 

818.46 

819.26 

817.84 

819.10 

817.79 

825.82 

817.09 

818.03 

818.13 

817.68 

112(2) 

829.10 

828.59 

~ 
811.67 

814.64 

811.81 

807.91 

811.68 

811.80 

807.67 

811.77 

811.03 

808.26 

816.07 

812.12 

812.17 

815.62 

807.05 

810.43 

816.22 

813.22 

807.37 

815.79 

809.53 

812.83 

816.88 

807.87 

113(2) 

829,20 

828,77 

-
814.24 

815,68 

813,00 

812,63 

813,15 

817,22 

817.96 

818.80 

819.12 

817.91 

820.27 

819.42 

820.21 

820.43 

818.74 

819.83 

818.41 

819.62 

818.82 

820.24 

817.81 

818.51 

819.17 

819.06 

Not analyzed. 

(1) Site Glacial Drift pump-out well 

(2) Down-Gradient drift pump-out wells 
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Table D-6 
Historical Water Quality Data 

Glacial Drift Wells 
Trichloroethylene 

[Consent Order Limit: 270 ug/L] 
(concentrations in ug/L) 

Location 

Apr-82 

Dec-82 

Dec-83 

Feb-84 

Mar-84 

Oct-85 

Nov-85 

Dec-85 

Feb-86 

Apr-86 

Jun-86 

Aug-86 

Oct-86 

Nov-86 

Apr-87 

Jul-87 

Oct-87 

Apr-88* 

Jul-«8* 

Oct-88* 

Apr-89 

Jul-89 

Oct-89 

May-90 

Jul-90 

Oct-90 

Apr-91 

Sep-9I 

May-92 

Nov-92 

May-93 

Nov-93 

Aug-94 

Sep-95 

Aug-96 

Aug-97 

Oct-98 

Dec-99 

Nov-00 

Dec-01 

Dec-02 

Oct-03 

B 

6.0 

1100 

780 

-
-
1200 

-
1100 

1300 

1000 

1100 

1000 

-
830 

800 

-
-
330 

-
-
250 

-
-
--
330 

--
340 

-
510 

-
580 

-
-
-
-
-
-
-
-
-
-
-

Q 

-
-
-
<1.3 

-
20 

-
14 

11 

13 

4.7 

5.6 

3.2 

-
2.6 

-
0.86 

-
-
1.1 

-
-
0.7 

-
-
0.7 

-
<1.0 

-
<0.50 

-
<0.5 

<0.50 

<0.5 

<0.5 

<0.5 

<1.0 

<1.0 

1.6 

<1.0 

<1.0 

R 

-
-
-
670 

-
1100 

-
820 

31 

DRY 

160 

DRY 

-
-

DRY 

DRY 

-
DRY 

DRY 

DRY 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~ 
-
-
-
-
-
-

S 

-
-
--
770 

-
740 

-
750 

650 

1100 

930 

880 

620 

-
650 

740 

1000 

460 

160 

110 

860 

620 

630 

710 

200 

770 

870 

480 

510 

770 

390 

400 

--
-
-
-
-
-
-
-
--
-

T 

-
-
--
<1.3 

-
<0.3 

-
<0.8 

<0.5 

<0.2 

<0.2 

<0.2 

<0.2 

--
<0.2 

-
-
<0.50 

--
-
<0.5 

-
--
<0.5 

-
-
<0.5 

--
<1.0 

-
<0.50 

-
<0.5 

<0.50 

<0.5 

<0.5 

<0.5 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

I! 

-
-
-
<1.3 

-
2.6 

-
3.9 

2.9 

3.2 

1.6 

16 

1.4 

--
2.7 

-
--
-
-
-
-
-
-
--
-
-
2.0 

-
<1.0 

-
0.7 

-
-
-
-
-
-
-
-
-
-
--

V 

-
-
-
-
78 

220 

-
140 

180 

170 

97 

130 

92 

-
160 

180 

140 

160 

33 

37 

130 

120 

120 

110 

120 

110 

130 

73 

63 

83 

68 

100 

69 

94 

100 

19 

140 

83 

97 

91 

50 

14 

W 

-
--
-
-
7.5 

8.1 

--
32 

14 

18 

10 

18 

6.2 

-
24 

42 

56 

43 

8.1 

26 

57 

22 

25 

31 

<0.5 

11 

40 

20 

5.9 

1.3 

2.9 

2.9 

8.4 

0.80 

1.4 

1.5 

15 

15 

17 

14 

17 

14 

X 

-
-
--
-
2.2 

2.1 

-
5.0 

0.9 s 

0.9 

0.9 

0.7 

0.5 

-
-

-
DRY 

--
-
--
--
-
--
-
-
-
--
<1.0 

-
<0.50 

-
<0.5 

<0.50 

0 . 5 

<0.5 

<0.5 

<1.0 

<1.0 

<1.0 

<1.0 

<1.0 

1 

6.0 

-
27 

-
-
1.4 

-
1.5 

1.4 s 

3.1 

8.1 

9.3 

0.9 

'-
2.7 

0.4 

0.8 

<0.50 

0.5 

<0.5 

0.8 

0.6 s 

0.5 

-
0.8 

<0.5 

3.1 

1.3 

2.2 

0.5 

<0.50 

<0.50 

-
-
-
— 
— 
-
-
-
-
-

3 

780 

-
800 

--
-
1100 

~ 
770 

680 

1200 

1300 

890 

720 

-
740 

770 

960 

440 

140 

98 

320 

340 

530 

520 

770 

310 

1500 

300 

400 

170 

470 

740 

-
— 
-
-
-
-
-
~ 
-
~ 

4 

4.5 

-
380 

-
-
-
440 

440 

200 

210 

180 

280 

200 

-
120 

-
-
55 

--
-
55 

-
-
77 

-
-
~ 
-
~ 
-
-
-
-
--
-
— 
— 
— 
-
— 
-
-

- Nol analyzed 

s Potential false positive value based on statistical analysis of blank sample data. 

* Tne 1988* analytical data has been determined to be unreiiabie due to 

laboratory equipment and method performance problems. 
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Table D-7 
Historical Vt'ater Quality Data 

Carimona Member Wells 
Trichloroethylene 

[Consent Order Limit: 27 ug/L] 
(concentrations in ug/L) 

1 Location 

May-82 

Jun-82 

pec-82 

Apr-83 

Nov-83 

pec-83 

Jan-84 

Jan-84 

Jan-84 

Jan-84 

Mar-84 

Oct-85 

Nov-85 

Dec-85 

Feb-86 

Apr-86 

Jun-86 

Aug-86 

Oct-86 

Nov-86 

Apr-87 

Jul-87 

Oct-87 

Apr-88* 

JuI-88* 

Oct-88* 

Apr-89 

Jul-89 

pct-89 

pec-89 

May-90 

Jul-90 

Oct-90 

Apr-91 

Sep-91 

May-92 

Nov-92 

May-93 

Jun-93 

Nov-93 

Aug-94 

Sep-95 

Jan-96 

Aug-96 

8 

-

~ 

-
820 

~ 

96 

~ 

-

~ 

~ 

-

2300 

-

650 

240 

180 

140 

160 

-

110 

86 
-

~ 

160 
-

-

380 
-

-

— 

100 
— 

— 

80 
_ 

47 
-

92 
_-

— 

38 

40 
— 

35 

9 

-

-

-
-

~ 

<0.05 

~ 

-

~ 

-

-

17 

-

10 

6.7 

8.0 

6.1 

6.7 

5.4 

-

5.1 

0.6 

9.5 

4.5 

1.7 

10 

9.8 

9.9 

12 

8.5 

43 

9.4 

7.3 

10 
3.2 

2.4 

1.9 
— 

0.78 

0.81 

-

<0.50 

3.0 

10 

-

-

-
~ 

-

2.6 

~ 

-

~ 
__ 

1500 

1100 

420 

290 

280 

270 

-

220 

120 

150 

170 

56 

34 

58 

160 

99 

140 
-

150 

180 

130 

110 

120 

58 

59 

46 

43 

20 

38 
-

24 

11 

-

-

~ 
-

-

120 

~ 

~ 

-

-

-

2.7 

-

520 

250 

120 

58 

67 

40 

~ 

160 

25 

180 

79 

0.3 

0.7 

110 

3.6 

5.0 
-

<0.5 

16 

240 
8.7 

3.2 

190 

66 

120 
-

180 

21 

3.3 
~ 

17 

12 

~ 

~ 
-

~ 

<1.5 

~ 

-

-

-

-

-

<0.2 

<0.8 

<0.5 

0.5 

<0.2 

0.2 

<0.2 

-

<0.2 

<0.2 

<0.5 

<0.5 

<0.5 

1,0 s 

<0,5 

2.1 

<0.5 

-

0.7 

<0.5 

<0.5 

<0.5 

<0.5 

<1.0 

<0.5 

<0.50 

-

<0.50 

<0.5 

<0.50 

-

<0.5 

13 

-

-

-
~ 

-

-

-

-

~ 

-
25 

1,9 

21 

9,7 

120 

130 

14 

0,5 

-

140 

-

-

<0,50 

-

-

110 
-

-

no 

~ 

<0.5 

-

71 

-

26 
-

~ 

-

~ 
-

-

108 

-

-

-
-

1100 

-

1000 

1100 

1100 

1100 

1500 

820 

700 

750 

640 

580 

540 

-

450 

580 

560 

200 

96 
87 

530 

340 

-

490 

570 

400 

420 

710 

76 

380 

-

-

640 

300 

-

-
~ 

-

BB 

-

1600 

1600 

-

-

1400 

-

-

-

-

1900 

-

1100 

1300 

2200 

2100 

1800 

-

1300 

1100 

-

~ 

530 
-

-

340 
--

~ 

-

-

530 
-

1100 

-

870 

~ 

940 
-

~ 

-

-
~ 

-

RR 

46 

-

43 
~ 

33 
~ 

~ 

— 

-

-

110 
-

95 

88 

170 

85 

100 
-

100 

no 
-

-

220 
-

-

180 
-

~ 

-

60 
~ 

~ 

150 
-

90 

-
93 
-

-

-

-
-

-

SS 

— 

-

<0.05 

— 

-

<1,5 

-

— 

~ 

~ 

-

0.4 s 

-

1,2 

<0.5 

0,4 

0,3 

0,3 

<0.2 

-

1.2 
-

-

<0.50 

-

-

1,3 
-

-

-

4,1 

-

-

4.5 
-

2.2 

-
2.5 
~ 

-
1.0 

0.89 

~ 
2.2 

UU 

— 

-

78 
— 

— 

81 
-

— 

— 

-

-

150 
-

79 

71 

81 

37 

45 

36 
-

12 
__ 

23 

-

38 
-

-

-

35 
-

~ 
64 

-

23 

~ 
29 

-

~ 
8,6 

6.0 

-
47 

W W 

— 

~ 

2100 

~ 

— 

1700 

— 

— 

_ 

-

-

2300 

-

1200 

740 

540 

290 

220 
-

290 

290 
-

-

320 
-

-

530 

~ 

~ 

-

450 

-

~ 

420 

~ 
700 

-
130 

-

~ 

-

-
-
-
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Table D-7 
Historical Water Quality Data 

Carimona Member Wells 
Trichloroethylene 

[Consent Order Limit: 27 ug/L] 
(concentrations in ug/L) 

Location 

Aug-97 

Oct-98 

Dec-99 

Nov-00 

Dec-01 

Dec-02 

Oct-03 

8 

36 

44 

30 

53 

57 

26 

~ 

9 

3.7 

4.8 

15 

<1.0 

2.2 

1.1 

1,1 

10 

34 

42 

32 

23 

27 

21 

15 

11 

12 

16 

55 

60 

70 

46 

48 

12 

<0,5 

<0,5 

<I,0 

<1.0 

1.1 

<1.0 

1.7 

13 

-
-
-
-
-

-

108 

-
~ 
-
--
-
-

BB 

-
-
-
-
-
-
-

RR 

-
-

-
-
-

SS 
1,4 

<0.5 

<1.0 

<1.0 

2.0 

2.0 

2.9 

UU 

48 

23 

44 

50 

56 

26 

25 

WW 

-
~ 
-
-
-
~ 
~ 

Not analyzed. 

The 1988* analytical data has been determined to be unreliable due to 

laborator)' equipment and method performance problems. 

Potential false positive value based on statistical 

analysis of blank sample data. 
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Table D-8 
Historical Water Quality Data 

Magnolia Member Wells 
Trichloroethylene 

[Consent Order Limit: 27 ug/L] 
(concentrations in ug/L) 

Location 

May-82 

Jun-82 

Dec-82 

Mar-84 

Oct-85 

Dec-85 

Feb-86 

Apr-86 

Jun-86 

Aug-86 

Oct-86 

Apr-87 

Apr-88* 

Jul-88* 

Oct-88* 

Oct-88* 

Apr-89 

Jul-89 

Oct-89 

May-90 

Jul-90 

Oct-90 

Apr-91 

Sep-91 

May-92 

Jun-92 

Nov-92 

May-93 

Nov-93 

Aug-94 

Sep-95 

Aug-96 

Aug-97 

Oct-98 

Dec-99 

Nov-00 

Dec-01 

Dec-02 

Oct-03 

OO 

15 

-
56 

-
49 

31 

36 

120 

27 

19 

32 

130 

160 

20 

34 

-
90 

70 

67 

58 

62 

30 

5.1 

5.0 

3.1 

17 

11 

5.7 

-
-
~ 
-
~ 
~ 
-
-
~ 
-

QQ 

-
13 

13 

-
2.9 

7.3 

5,2 

6,0 

1,0 

0,6 

TT 

... 
_. 
8.9 

... 
26 

19 

27 

33 

20 

40 

6.4 123 

2.5 

<0.50 

-
-
-
3.7 

-
-
3.4 

-
~ 
<0.5 

-
-
4,7 

-
13 

-
3,2 

3.7 

2.2 

1.8 

<0.5 

<1.0 

<1.0 

<1,0 

<1.0 

<1,0 

34 

16 

... 

... 
30 

-
... 
26 

-
-
140 

--
58 

-. 
6.4 

0.7 

1.8 

1.4 

1.5 

1.0 

1.9 

0.5 

6.4 

7.8 

8.4 

8.7 

5.6 • 

W 

-
-
-
-
140 

93 

92 

280 

83 

99 

77 

63 

63 

94 

25 

-
59 

87 

150 

33 

27 

46 

75 

48 

60 

--
29 

190 

150 

-
-
--
-
-
-
-
-
~ 
-

ZZ 

~ 
-
~ 
14 

85 

28 

200 

440 

91 

39 

190 

230 

130 

-
83 

43 

180 

34 

33 

120 

61 

36 

170 

30 

88 

-
96 

73 

70 

-
-
-
-
~ 
-
~ 
~ 
-
-

14 

-. 
.-
-
-
~ 
-. 
.. 
.. 
-
.-
-
~ 
.. 
-
-
-
-
.-
-
-
-
-
-
-
-
-
-. 
-
-
-
-
-
-
<0.5 

4.9 

8.2 

9.6 

8.1 

4.7 

Not analyzed. 

The 1988* analytical data has been determined to be unreliable due to 

laboratory equipment and method performance problems. 
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Table D-9 
Historical Water Quality Data 

St. Peter Sandstone Wells 
Trichloroethylene 

(concentrations in ug/L) 

Location 

Oct-85 

Nov-85 

Dec-85 

Feb-86 

Apr-86 

Jun-86 

Aug-86 

Oct-86 

Apr-87 

Jul-87 

Oct-87 

Apr-88* 

Jul-88* 

Oct-88* 

Apr-89 

Jul-89 

Oct-89 

May-90 

Jul-90 

Oct-90 

Apr-91 

Sep-91 

May-92 

Nov-92 

May-93 

Nov-93 

Dec-94 

Sep-95 

Aug-96 

Jul-97 

Aug-97 

Dec-97 

Oct-98 

Dec-99 

Nov-00 

Dec-01 

Dec-02 

Oct-03 

200 

-
120 

100 

72 

130 

110 

110 

78 

100 

120 

160 

89 

33 

56 

150 

130 

120 

110 

11 ** 

130 

140 

77 

61 

64 

89 

19 

no 
no 
96 

98 

97 

-
58 

30 

<1,0 

6,4 

9.7 

4.2 

201 

0.5 s 

-
2.9 

<0.5 

<0.2 

<0.2 

<0.2 

<0.2 

0.1 

-
-
<0.50 

-
-
<0,5 

-
-
<0.5 

-
-
<0,5 

-
<1,0 

-
<0,50 

-
-
-
-
<0,5 

<0.5 

-
~ 
-
-
-
-
~ 

202 

-
2,6 

2,0 

1,9 

0,2 

0,2 s 

2,7 

<0.2 

<0.2 

-
-
<0.50 

-
-
<0,5 

-
-
0,8 

--
-
<0,5 

-
<1,0 

-
<0,50 

-
~ 
-
--
<0,5 

-
<0.5 

<0,5 

<1.0 

<1,0 

<1,0 

<1,0 

<1.0 

203 

~ 
0,5 s 

1,2 

2,5 

0,6 

0,5 

0,5 

0,5 

0,7 

-
-
<0,50 

-
-
2,1 

-

2,8 

-
-
3,0 

-
1,2 

-
1,4 

-
.-
-
-. 
5,4 

5,0 

-. 
4,5 

4,1 

7.2 

15 

24 

28 

Not analyzed. 

The 1988* analytical data has been determined to be unreliable due 

to laboratory equipment and method performance problems. 

Estimated value, QA/QC criteria not met. 

Potential false positive value based on statistical 

analysis of blank sample data. 
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Table D-10 
Historical Water Quality Data 
Prairie Du Chien/Jordan Well 

Trichloroethylene 
(concentrations in ug/L) 

Location 

Oct-85 

Dec-85 

Feb-86 

Apr-86 

Jun-86 

Aug-86 

Nov-86 

Apr-87 

Jul-87 

Oct-87 

Apr-88* 

Jul-88* 

Oct-88* 

Apr-89 

Jul-89 

Oct-89 

JuI-91 

Sep-91 

May-92 

Nov-92 

May-93 

Nov-93 

Aug-94 

Dec-95 

Aug-96 

Aug-97 

Oct-98 

Dec-99 

Nov-OO 

Dec-01 

Nov-02 

HENKEL 

71 

44 

48 

OFF 

OFF 

54 

6.9 

7.1 

20 

6.7 

13 

1.5 

8.0 

12 

10 

n 
49 

18 

31 

<0,5 

15 

35 

61 

65 

92 

13 

8,2 

<1,0 

<l,0 

7,1 

<l,0 

Oct-03 4.0 

* The 1988* analytical data has 

been determined to be unreliable 

due to laboratciiy equipment and 

method perfonnance problems. 
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Table D-11 
Historical Water Quality Data 

Site Pump-Out and Treatment System 
Downgradient Pump-Out System 

Trichloroethylene 
(concentrations in ug/L) 

Location 

Nov-85 

Nov-85 

Dec-85 

Dec-85 

Dec-85 

Jan-86 

Feb-86 

Mar-86 

Apr-86 

Jun-86 

Aug-86 

Oct-86 

Mar-87 

Apr-87 

Jul-87 

Oct-87 

Nov-87 

Jan-88* 

Apr-88* 

Apr-88* 

Jul-88* 

Oct-88* 

Nov-88* 

Jan-89 

Apr-89 

Jul-89 

Oct-89 

Dec-89 

Jan-90 

May-90 

Jul-90 

Oct-90 

Jan-91 

Apr-91 

Jul-91 

Sep-91 

Jan-92 

May-92 

Aug-92 

Nov-92 

Mar-93 

May-93 

Aug-93 

Nov-93 

Mar-94 

Jun-94 

Aug-94 

Dec-94 

Discharge (1) 

160 

-
140 

~ 
~ 
-. 
290 

.. 
400 

250 

350 

190 

320 

170 

310 

230 

~ 
300 

210 

-
70 

64 

-
210 

200 

170 

110 

~ 
140 

220 

180 

100 

150 

290 

210 

no 
99 

55 

78 

110 

130 

82 

83 

78 

140 

60 

58 

65 

Influent (2) 

1200 

970 

690 

870 

670 

1100 

760 

1700 

860 

-
870 

610 

730 

530 

660 

720 

490 

470 

370 

600 

160 

~ 
84 

390 

440 

380 

-
140 

380 

370 

310 

360 

430 

890 

370 

320 

260 

320 

420 

450 

270 

450 h 

530 

630 

340 

430 

310 

400 

Effluent 

100/50(3) 

13 

6.9 

6.1 

12 

6,5 

17 

8,4 

14 

11 

-
6,7 

1,0 

6,8 

8,3 

2,8 

<0,5 

2,6 

4,4 

5,3 

-
1,2 

-
3,7 

9,8 

13 

20 

~ 
190 

96 

1.2 

0.9 

2.9 

0.8 

1.0 

<0.5 

<0.5 

<1.0 

8.3 

15 

28 

<0.50 

<0.50 

<0.50 

<0.50 
^fs c 

<0.5 

<0.5 

<0.50 

MG-
Effluent (4) 

~ 
-
-
-
-
-
-
-
~ 
-
-
-
-
-
-
-
-
-
-
-
~ 
-
-
-
-
-
-
-
-
-
-
-
-
-
.-
-. 
-
-
-
32 

-
22 

33 

24 

25 

23 

17 

18 
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Table D-11 
Historical Water Quality Data 

Site Pump-Out and Treatment System 
Downgradient Pump-Out System 

Trichloroethylene 
(concentrations in ug/L) 

Location 

Mar-95 

May-95 

Sep-95 

Dec-95 

Mar-96 

Jul-96 

Aug-96 

Nov-96 

Feb-97 

May-97 

Aug-97 

Dec-97 

Jan-98 

Apr-98 

Aug-98 

Oct-98 

Jan-99 

Jun-99 

Aug-99 

Dec-99 

Mar-00 

Apr-00 

Sep-00 

Nov-00 

Feb-OI 

May-01 

Aug-01 

Nov-01 

Feb-0:> 

May-fl'2 

Aug-02 

Nov-02 

Mar-03 

Jun-03 

Aug-03 

Oct-03 

Discharge (1) 

93 

87 

53 

68 

63 

77 

40 

59 

89 

90 

82 

64 

56 

52,1 

125.2 

59 

74 

64 

-
56 

-
32 

94 

-
-
75 

-
.. 
-
60 

68 

.-
~ 
44 

~ 
48 

Influent (2) 

650 

580 

450 

410 

360 

390 

400 

370 

390 

390 

370 

410 

370 

384,5 

442,2 

418,6 

315 

280 

280 

-
-
280 

300 

-
-
230 

-
-
-
240 

210 

~ 
-
220 

-
200 

Effluent 
100/50 (3) 

7,6 

20 

0,63 

2.7 

38 

1.0 

64 

<0.5 

1.8 

3,8 

68 

38 

0.5 

2,0 

<0,5 

200 

33 

140 

130 

-
<1,0 

<I,0 

<1,0 

<1,0 

<1,0 

<I,0 

<1,0 

<1.0 

<1,0 

1,3 

2,9 

<1,0 

<1,0 

<1,0 

<1,0 

<1,0 

MG-
Effluent (4) 

26 

25 

15 

15 

18 

21 

19 

22 

22 

23 

17 

19 

19 

19,9 

30,5 

40 

18,6 

16,6 

16 

17,4 

-
18 

21 

-
-
15 

-
-
-
12 

13 

-
-
12 

-
12 

- Not analyzed. 

(1) Flow rate weighted composite sample (pump-out wells 111, 112,and 113) 

(2) Flow rate weighted composite sample (pump-out wells 108, 109, and 110 

from 1985 to 1993, pump-out wells 109 and 110 from 1994 to present). 

(3) Effluent from treatment system. NPDES daily limit: 100 ug/L and NPDES 

annual average limit: 50 ug/L, 

(4) Flow rate weighted composite sample (Effluent from site pump-out wells 

MGl and MG2), 

* The 1988 analytical data has been determined to be unreliable due 

to laboratory equipment and method performance problems, 

h EPA sample extraction or analysis holding time was exceeded. 
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[ W E L L OR BORING LOCATION 

County Name 

hip Name Township No. Range No. 

29 23 

'-•••. MINNESOTA DEPARTMENT OF HEALTH . 

WELL AND BORING SEALING RECORD 
. y - •;. Minnesota Statutes, Chapter 1031 

Minnesota Well and Boring 
Sealing No. 
Minnesota Unique Well No. 
or W-series No. 
(Lcav* blank If not known) 

H ?17955 
1 9 6 7 2 1 

Section No;;.-: Fraction (sm -*• Ig) Date Sealed 

19 SHSEW 

GPS 
LOCATION: 

J degrees _ 

UDngtIude _ 

^minutes _ 

.LminUtes . 

_ seconds 

seconds 

NiJrTie.riQ.al Street Address.or Fir̂ e Number and City of Well or Boring Location 

nnpnpnfliR MT 55a3 1_ 
I Show exact location of well orioring 
* in section grid with "X" ". 

Sketch map 4f well or boring 
•location, sho /ing property 

H H-

,/line5j roads, ind buildings. 

o 

U j e . \ \ 

KfTMte 

s 
• J m t t e - 4 

11/21/03 

Depth Before Sealing _ 28 
AQUIFER(S) 
B . Single Aquifer • Multiaquifer 

WELL/BORING 

• Water Supply Well S Monit. Well 

• Env. Bore Hole Q Other 

Date V\/ell or Boring Constructed 

12/14/1981 

Original Depth. 
28 .ft. 

STATIC WA.TER LEVEL 

• Measured S Estimated 

^ J ft. K below • above land surface 

CASING TYPE(S) 

n steel n Plastic J D Tile G Other_ 

WELLHEAD COMPLETION 

Outside: • Well House inside: Q Basement Offset 

n Pitless Adapter/Unit Q Well Pit 

• Well Pit : n Buried 

• Buried ;•: Otitside: Above Grai^ 
PROPERTY OWfJER'S NAME/COMPANY NAME 

i m T i l i^ fHniTq 
Property owner's mailing address if difterenl than well location address Indicated above 

2030 ]^sb ifeCD^gan Aseous 

CASING(S) 

Diameter Depttt 

4 in. f rom; ' Q to 1 8 ft. 

in. f romf to ft. 

in. frorR to ft. 

Set in oversize hole? 

n Yes • No 

n Yes n No 

n Yes D No 

Annular space initially grouted? 

B Yes D No • Unlinown 

O Yes D No n Unknown 

n Yes n No n unknown 

WELL OWNER'S NAME/COMPANY NAME 

GaaasO. H i l l s — 
"vner's nraiiing address ff different than property owner's address Indicated above 

SCREEN/OPEN HOLE 

Screen from - 1 8 28 . ft. Open Hole from . . t o . 

^ ffest TTHi StEset 
JumPRrnilis I f f 55Q5-48Q8 

OBSTRUCTIONS 

D Rods/Drop Pipe D Check Valve(s) D Debris • Fill 9 No Obstruction 

Type of Obstructions (Describe) . -. 

fe 
GEOLOGICAL MATERIAL 

HARDNESS OR 
FORMATION 

Obstructions removed? D Yes D No Describe _ 

if not known, indicate estimated formation log from nearby well or boring 

Topsoil 

h SriTiciy C l 
Ociarse l t ^ _ 
7 m A h n n 1 d P > r s 8 

.S^nd 

a:ey 

Grey 

Grey, 

HcGrey 

12 
20 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING 

PUMP 

Type_ 

D RemqVed IB Not Present D 01h6r_ 

12 

m. 
28 

METHOD UiSED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

H No Annular Space Exists D Annular space grouted with tremie pipe D Casing Perforation/Removal 

fi in. from to ft. • Perforated D Removed 

. in. from. . f t . D Perforated D Removed 

T;,$e of perforator _ 

i 
n Olher 

GROUTING MATERIAL(S) (One bag ot cement = 94 lbs., one bag of bentonite = 50 lbs.) 

Grouting Material CPHlRnt from to ft. yards 2 » 5 bags 

from_ 

from_ . t o . 

yards 

yards 

bags 

bags 

OTHER WELLS AND BORINGS 

Other unsealed and unused well or boring on property? D Yes B No How many'?^ 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or boring was sealed in accordance with Minnesbta Ruies, Chapter 4725. The infohnation contained in this report is 
true to the best of my knowledge. 

T J ^ SbatfgBTfellQagBEy 27194 

IMPORTAWT-FI ! F \A/!TW PPODPPTV .. 0 1 7 Q C C : 

Contracfor Business Nams 

Authorized Representative Signature 

. ~ ^ J ^ -. - ^ 

License or Registration No. 

}1/26/03-

http://NiJrTie.riQ.al


WELL OR BCIRING LOCATION 

County Name 

l l lip Name 

-—s 
Townstiip No. "Range No. 

29 23 

MINNESOTA DEPARTMENT OF HEALTH 

WELt: AND BORING SEALING RECORD 
l i tmnesota Statutes, Chapter 1031 

Minnesota Well and Boring 
Sealing No. 

Minnesota Unique Well No. 
or W-series No. 
(Leave blank 11 not known) 

" PI 7959 

Section No. 

19 
Fraction {sm ->- Ig) Date Sealed 

msEm 
GPS 
LOCATION: 

Latitude . _seconds 

Longitude. _minut'3s,. 

aeLAddressor Fire Number and City of Weil or Boring Location 

^ f i n r w y n U g M a g ^ n 

seconds | A Q U I F E R ( S ) 

^ Single Aquifer • lyiultiaquifer 

Show exact location of well or boring 
in section grid with "X" J E 

r - - - —I 1 1 

~^ '^Z~^~ I 
— I . . I j 1 1 

—i i j i 
1 ^ ^ ] ] 

- H i \ i 

Sketch map ot welfor boring 
location, showing property 
Qes, roads, and buildings. 

^ 

11/21/03 

Depth Before Sisaling _ 69 

WELL/BORING 

• Water Supply Well S Monit. Well 

n Env. Bore Hole • Other 

CASING TYPE{S) 

D SteSI S Plastic n Tie • Other. 

Date Well or Boring Constructed 

10/27/1981 

Original Depth. 69 
STATIC WATER LEVEL 

I S Measured D Estimated 

28 
ft. d l below • above land surface 

WELLHEAD COMPLETION 

Outside: Q Vi'ell House Inside: • Basement Offset 

D Pitiess Adapter/Unit n Well Pit 

n W'ell Pit • Buried 

n Buried Outsides Above Grade Ooiver Pipe 
PgOPERTYpiVNf R'S NAIVIE/COMPANY NAME 

Frederick; Puzak 
PO Box 158 
Spring Park MN 55384 

WELL OWNER'S NAME/COMPANY NAiyiE 

OsoEcal l&Us——-
V 'fner's -mailing address if different than property owner's addief.s indicated above 

grRgTTwmgr 
^ I f e t TTQx asBet 

CASING(S) 

Diameter 

l « - 5 in from 

in from 

in frnm 

SCREEN/OPEN HOLE 

Rr.rfifin frnm 

0 
Depth 

_ t o _ 

t o _ 

t o _ 

to 

6 9 ft 

ft 

ft 

'ft n 

Set in oversize hole? 

n Yes 

D Yes 

D Yes 

pen Hole from 

S N O 

D No 

D <̂o 

Annular space initially grouted'? 

n Yes n No # Unknowr 

D Yes D No D Unl<n3wn 

n Yes D No G Unknowr 

OBSTRUCTIONS 

D Rods/Drop Pipe D Chepl< Valve(s) D Debris D Fill [ g No Obstruction 

Type of Obstructions (Describe) 

GEOLOGIC M MATERIAL COLOR HARDNESS OR 
FORMATION 

FROM Obstructions -emoved? D Yes D No Describe _ 

If not known, indicate estimated formation log from neartiy well or bor ng 

Sand 

Peat 
SaiKl 

Claystone 

P l a t t e v i l l e YellQg 

-Q-

SL 

53. 

PUMP 

Type 

n Removed [ t Not Present D Otfier_ 

8 

30 

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

S No .Annular .Space Exists D Annular space grouted with tremie pipe D Casing PerioTation'Removal 

in. from to ft. D Perforated D Remover 

53^ 
. in. from . . t o . . f t . n Perforated D Removed 

69 
Type of per forator . 

D Other 

REPJIARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING 

IMPORTANT-FILE WITH PROPERTY 
D A D C D C \Arri I i^iA»,)nD r- r^ov !H 217959 

GROUTING MATERIAL(S) (One bag of cement = 94 lbs., one bag of bentonite = 50 lbs.) 

n p m j = > n h from 0 to 6 9 tt yards — L i 2 5 t ) a g s Grouting MateriEil _ 

. f rom. 

. f rom. 

. f t . 

. tt. . 

yards 

yards bags 

OTHER WELLS AND BORINGS 

Other unsealed and unused well or boring on property'? D Yes B No How many?. 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 
This well or boring vnas sealed in accordance with Minnesota Rules. Chanter 47?R Tiw infr,nr,at!on contair.Bd in !hj£ re 
true to the best of my knowledge. 

TJ^ SbesetB H^Ll Ooapas^ 27194 
Contractor Business Name 

- — ^ l y t / ^ . ^ 
Authorized Representative Signature 

License or Registration No. 

T1/26/03 
Date 

Joe Stevens 
h l o m o r t f P o r c r r , Q a a l i n r , \A/al l -̂  

file:///Arri


WELL OR BORING LOCATION 

County Name 

Jr j ' l i p Name 

S 

Township No. 

29 
Range No. 

23 

• MINNESOTA DEPARTMENT OF HEALTH 

WELl AND BORING SEALING RECORD 
fi^innesota Statutes, Chapter 1031 

Minnesota Well and Boring 
Sealing No. 

Minnesota Unique Well No. 
or W-series No. 
(LBave blank 11 nol known) 

H 217958 

Section No. Fraction (sm -

19 
Date Sealed 

imSEM 

GPS 
LOCATION: 

- degrees. 

Longitude _ .degrees . 

_ seconds 

seconds 

NunlSLCal Street Address or Fire Number 

10B3 1 % I A B B I £ £ E 
and City ot vyell or Boring Location 

Show exact location of well or borirt 
in section grid with "X" 

•4-
Z-

- • • ^ -

N -
...... 

- - ] - -

— 1 — 

'—1— 

— i ' - - -

z 
E' 

1 

Sketch map of well or boring 
location, showing property 

Jines, roads, and buildings. 

K s 

11/21/03 

Depth Before Sealing. 24 
AQUIFER{S) 
[ ^ Single Aquifer •Multiaquifer 

WELL/BORING 

• Water Supply Well BJH/onit. Well 

• Env. Bore Hole • Other 

Date Well or Boring Constructed 

Original Depth. 
QcdaKnm 

STATIC WATER LEVEL 

[^lyleasured • Estimated 

17 
ft. Bbelow • above land surface 

CASING TYPE(S) 

• Steel • Plastic • Tile • Other. 

WELLHEAD COMPLETION 

Outside: • Vv/ell House 

• Pitless Adapter/Un 

• Well Pit 

n Buried 

Inside; • Basement Offset 

• Well Pit 

• Buried 

Outsides Above Grade Cover Pipe 
PR^pPERTY OWNER'S NAME/COMPANY NAtyiE 

Frederick Puzak 
PO Box 158 
Spring Park MN 55384 

CASING(S) 

Diameter Depth 

2 in. fron-i 0 

in. from 

in. from 

SCREEN/OPEN HOLE 

Rc-.reer, f rom 1 4 

t o . 

t o . 

t o . 

. t o 

14tt 

ft. 

tt 

24 , Open 

n Yes IB No 

• Yes n No 

• Yes D No 

Hole, frnm 

Set in oversize hole? Annular space initially grouted? 

D Yes D No [S-Unknown 

D Yes • No • Unknown 

• Yes D No • Unknown 

WELL OWNER'S NAMBGOMPANY NAME 

naalJ^Ils. 
mer'e mailing address if ditterenl than property owner's address indicated above 

i tfest 77bh azBBb 
OBSTRUCTIONS 

• Rods/Drop Pipe • Check Valve(s) • Debris D Fill \M No Obstaiction 

Type of Obstructions (Describe) 

GEOLOGICAL MATERIAL COLOR HARDNESS OR 
FORMATION 

Obstructions removed? Q Yes n No Descr ibe. 

If not known, indicate estimated formation log from nearby well or boring 

5and 

J p a t 
Sand 

REMARKS, SOURCE OF DATA, QiFFiCULTiES (N SEALING 

_a 
JL 
8 

JL 

PUMP 

Type 

n Removed S Not Present n Ot t ier . 

8 
24 

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

K No Annular Space Exists D Annular space grouted with tremie pipe D Casing Perforation/Removal 

in, from to ft. IH Perforated D Removed 

in. from . - t o . . f t . D Perforated • Removed 

Type of per forator , 

n Other 

GROUTING MATERIAL(S) (One bag of cement = 94 lbs., one bag of bentonite = 50 lbs.) 

Grouting Material CMnrtll'h fmm Q to 2 4 ft, yards - ^ / 4 bags 

from, 

from. 

. t o . 

- t o . 

yards 

yards bags 

OTHER WELLS AND BORINGS 

Other unsealed and unused well or boring on property? D Yes QB No How many?_ 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

This well or boring was sealed in acconjance with Minnesota Rules", Chapter 4725. The inforniation contained in this report is 
true to the best of my knowledge. 

tor BuBinesE Name! *• » 

27194 
Contractor Business Name 

Authorized Representative Signature ̂
k^ -Z. 

License or Registration No. 

11/26/03 
Date 

\ 



WELL OR BCRING LOCATION 

County Name 

Tr-".qhip Namie 

J5 

GPS 
LOCATION: 

rownshipMo. 

29 
Range No. 

2 ^ 

MINNESOTA DEPARTMENT OF HEALTH 

WELL AND BORING SEALING RECORD 
Minnesota Statutes, Chapter 1031 

Minnesota Well and Boring 
Sealing No. 

Minnesota Unique Well No. 
or W-series No. 
{Leave blank If nol known) 

H 217956 
L. 

Section No. 

19 
Fraction (sm->- Ig) 

wasiMf ' 

l-atitude 

Longitude _ 

_ degrees _ 

.degrees . 

.seconds 

seconds 

Numerical Street Address or Fire Number and Cit>' ot Well or BDring Location 

Show exact location df .well or boring 
in section grid with "X^ 306 

5513 
1 1 ! \~ T 

Sketch map of well or bonng 
location, showing property 
lines, roads, and buildings. 

-4 (̂  

Date Sealed 

11/2V03 

Depth Before S âaling _ 26 
AQUIFER(S) 
n Single Aquiler • Multiaquifer 

WELL/BORING 

• Water Supply Well [ g Monit. Well 

n Env. Bore Hole D Other 

Date Well or Boring Constructed 

Original Depth. QtikDOgD 

STATIC WATER LEVEL 

DIB Measured Q Estimated 

23 . f t . below • above land surface 

CASING TYPElS) 

[ J Steel n Plastic D Tile • Other. 

WELLHEAD C(3MPLET10N 

Outside: Q V/ell House Inside: G Basement Offset 

n Piliess Adapter/Unit n Well Pit 

D v/ell Pit • Buried 

D Buried Outside: Above grade 
PROPERTY OWNER'S IMAIVIE/COMPANY NAME 

BEDTtt l fHTTp 
Property owner s mailing address il different than well location address indicated above 

2Qayo 
MtnnFnpnIis MI S4i3 

CASING(S) 

Diameter Depth 

2 in. frnm 0 to 1 6 

in. from_ 

in. trom_ 

t o . 

t o . 

Set in oversize hole? 

D Yes OK Mo 

n Yes • No 

D Yes D No 

Annular space initially grouted? 

Q Yes D No flHUnknow 

Q Yes n Mo n Unknown 

D Yes n No D Unknow 

W E a OWNER'S NAME/COMPANY NAME 

'VfEQllfiUs 
net's hiaiting address if different than property owner's address indicated above 

SCREEN/OPEN HOLE 

Screen from J-O 26 . f t . Open Hole f r o m . 

_&nd_ 

Bam-Hr rpnwar - i n j 

D Ifesb 77& St2Bet 
t&ZE^cais m 5&Q5-4aGB 

OBSTRUCTIONS 

D Rods/Drop Pipe D Ctieck Valve(s) D Debris D Fill [ I Nc Obstruction 

Type of Obstructions (Describe) 

GEOLOGICAL MATERIAL COLOR HARDNESS OR 
FORMATION 

FROM TO Obstructions removed? n Yes D No Descr ibe . 

If not known, in jicate estmated formation log trom nearby well or bohng 

J26 

PUMP 

Type 

D Removed [ f i Not Present n Otlier_ 

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

D^ No Annular Space Exists • Annular space grouted wilh tremie pipe D Casing Perforation/Removal 

in. from to ft. D Perforated D Remove 

. in. from . . t o . . f t . D Perforated D Removed 

Type of perforator _ 

D Other_ 

GROUTING MATERIAL(S) (One bag of ceinent = 94 lbs., one bag of bentonite = 50 lbs.) 

Grouting Material r V a m o i T ^ from U — to 2 6 - ft. yards l / 4 bags 

from to tt yards bags 

from to ft yards bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING: 

OTHER WELLS AND BORINGS 

Other unsealed and unused well or boring on property? D Yes QB NO HOW many?_ 

LICENSED OF: REGISTERED CONTRACTOR CERTIRCATION 
This well or being was sealed in acconJance with Minnesota Rules, Chapter 4725. The inforniation contained in this report is 
tme to the best of my knowledge. 

TX. Sbesens ffeU Qapsc^ 27194 
Contractor Business Name 

iYjt.r^)Lz~iLL^^ 

o i -7Qc;c 

Authorized Representative Signature 

License or Registration No. 

n/26/03 
Date 



WELL OR BORING LOCATION 

County Name 

lip Name Township No. Range No 

29 23 

•:-..•• " ; MINNESOTA DEPARTMENT OF HEALTH 

•S/ELL AND BORING SEALING RECORO 
Minnesota Statutes, Chapter 1031 

Minnesota Well and Boring 
Sealing No. 

Minnesota Unique WellTslo. 
or W-series No. 
(Leawe blank il not known] 

^^L.̂ 1IB51 
Section No.: fraction (sm-»- Ig) Date Sealed 

19 msEva 
GPS 
LOCATION. 

Latitude _ . degrees _ 

Longitude. .degrees . 

_ seconds 

seconds 

Nurnericai Street Address or Fire Number and City of Well or Boring Location 

2QL0 East IfecDqpn AsBPue 
.Mimrrnlia MS/BBS 
Snow exact ftjcation of-weiror bonng in section grid with "X" 

N • 

- i /T» Sketch map of wellpr boring 
J j J f location; showing Ffoperly 

' Imes,' roads, and buildings. 

..;.. 

- - - i — 

- j -

4-
— I — 

- j — 

--̂ — 

. - 1 -

1 

" " ! " " • 

— i - - -

- - i — 

E 

% 

11/21/03 

Depth Before Sealing. 38 

AQUIFER(S) 
ft Single Aquifer • Multiaquifer 

WELL/BORING 

n Water Supply Well fi Monit. Well 

n Env. Bore Hole Q Other 

Date Well or Boring Constructed 

Original Depth. niDcQbini 

STATIC WATER LEVEL 

[ S Measured n Estimated 

22 ft. --[JB below • above land surface 

CASING TYPE(S) 

! B steel • Plastic • Tile D Other_ 

WELLHEAD COMPLETION 

Outside: • Well House Inside: • Basement Olfsel 

D Prtless AdapteilUrat Q Well Pit 

n Well Pit n Buried 

D Buried Outside: Above grade cxjver pipe 
PROPERTY OWNER'S NAN/E/COtvlPArjY NAME 

HBDHaiaigs , 
pwner̂ srnaNing address jf different than well location address indicated above iwngr̂ s rnallinq addresser difrerent than we 

CASING(S) 

Diameter Depth 

6 in. f rom Q to 2 8 P.. 

in. t rom to _ 

in. frnm "' to _ 

Set in oversize hole? 

n Yes d No 

n Yes D No 

n Yes D No 

Annular space initially grouted? 

n Yes n No S Unlcnown 

• Yes • tNO n Uni^nown 

• Yes D No D Unknown 

WELL OWNER'S NAME/COMPANY NAME 

G^oaiai i f i u s 
•owner's mailing address it tiitterent than property cwner's address indicated above 

isabc Byir iHn iqg 
^]lfeBt TTSi SbBBt 

SCREEN/OPEN HOLE t 

Screen from ^ O . t o . 38 . f t . Open Hole from . . t o . 

OBSTRUCTIONS i' 

D Rods/Drop Pipg;i Q Check Valve(s) D Debris D Fill 

Type of Obstructiotis (Describe) 

No Obstruction 

GEOLOGICAL liAATERIAL COLOR HAflDNESS OR 
FORMATION 

FROM TO Obstructions removed? D Yes D No Describe _ 

not knovim, indicate estimated formation log from nearby well or boring 

Saaad 

I 
I REMARKS, SOURCE OF DATA DIFFICULTIES IN SEALING. 

36-

PUMP i: 

Type J 

D Removed ;; S Not Present D O t h e r . 

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

m No .Annular Spac^Exists D Annular space grouted with tremie pipe • Casing Perforation/Removal 

in. from to ft. D Perforated D Removed 

. Jn. from. . t o . n Perforated D Removed 

Type of per forator . 

D Other -'' 

GROUTING MATER!AL(S) (One bag of cement = 94 lbs., one bag of bentonite = 50 lbs.) 

Grouting Material — C P T O P n t from to tt. yards fi-*i bags 

. from_ 

. from_ 

. t o . 

. t o -

yards 

yards 

bags 

bags 

OTHER WELLS AND BORINGS 

Other unsealed and unused well or boring on property? • Yes iB No How many?. 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 

Tins well Ul Luring was sealed in accordance with iviinnesota Ruies, Chapter 4?i;s. Tne inionnaiion coniaineo in this repon is 
true to the best of my knowledge. 

T J M Sba^nsTfeUQaiaqsr 
Contractor Business Name _z7m_ 

T^Un^'-^U^c. -^ 

1 IMPORTANT-FILE WITH PROPERTY I H ^ " t 7 Q ^ 7 

Authorized Representative Signature 

Joe Stevens 

License or Registration No. 

^1/26/03 
Date 



WELL OR BORING LOCATION 

County Name 

T r -<:hip Name 

^ Is 
Township No. 

29 
Range No. 

23 

^.;^,,-;. MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring : [ 7 j O i T Q i & ' f l 

WELL AND BORING SEALING RECORD Sorumoue wenNO I ^ ^ ^ ^ ^ nesota Unique Well No. 
or W-series No. 
(Laave bJank il not kTKTwn) 

Sectiori No. 

19 . 

Fraction (sm -*- Ig) 

msEm 
GPS 
LOCATION' 

_ degrees _ 

Longitude „ _ Degrees . 

.seconds 

seconds 

^ ^ ' ^ ? f S f ? ^ ^ & ^ ^ ' T ^ ^ ^ L 5 ! ^ " ^ ^ ® L ^ City of Well or Bering Location 

Show exact location of vvell or boring . I C H Sl<etch map of well or bonng 
in section gnd with "X" 

N 

1£B 

—1—1 

• 

— 5 — 

1 — 

— r - -

XI 

- Z - -

-"\---

r--

I 

-+ - -

—1—1 

; 

- • j - -

E 

I 
i-

locatior showing property 
lines, rc'ads, and buildings. 

f ^ 
— -'r r 

s 
- T -TUte-

_U.c\ t • 

PROPERTY OWNER'S NAN/1E/C0MPANY NAME 

wner's mailrna address if different than well loca1iari-ad(jress indicated above vnerj mailrng.address if different than well I 
fesfc F f e m p p i i ^ ftyanOB 

MJnrpqpmis !4f 5&Q3 

Date Sealed 

11/21/03 

Depth Before Sealing _ 55 
AQUIFER(S) 
S single Aquifer • Multiaquifer 

WELL/BORING 

n Water SuppI/ Well B Monit W/ell 

n Env. Bore Hole n Other 

Date Well or Boring Constructed 

QakDOHQ 

Original Depth. tMoKwn 
STATIC WATER LEVEL 

n Measured n Estimated 

27 ft. B below • above land surface 

CASING TYPE(!3) 

D steel D Plastic Q Tile Q Other. 

WELLHEAD COMPLETION 

Outside: • Well House Inside: Q Basement Offset 

S PltlesE Adapter/Unit Q Well Pit 

• Well Pit ' n Buried 

D Buried ;; 

CASING(S) 

Diameter 

e in. from " 

in. f inm ." 

in. frnm 7 

Depth 

_ to 50 

t o . 

t o . 

Set in oversize hole? 

n Yes B No 

D Yes D No 

D Yes 0 No • 

Annular space initially grouted? 

• Yes G No B Unl<nowi 

• Yes D No • Unltnown 

n Yes • No • Unknowi 

W E U OWNER'S NAME/COMPANY NAME 

-'>3esai-aqas 
ner s mailing address ner's mailing address if different than property owner's address indicated above 

SCREEN/OPEN HOLE 

Screen f rom 1 . . ft. Open Hole f r o m . 50 56 

i) ^fesb 7 7 & Stzeet 
MJiTPffnlis m 55€35-4BaB 

OBSTRUCTIONS i. 

D Rods/Drop Pige D Check Valve(s) D Debris D Fill 

iV 

Type of Obstructions (Describe) 

No Obstruction 

GEOLOGICAL IVlATERlAt=J COLOR 
HARDNESS OR 

FORMATION 
FROM TO Obstructions removed? D Yes D No Descr ibe . 

If not known, Indicate estimated formation log trom nearby well or borng 
PUMP 

T y p e . Siihnprsible 
n Removed * D Not Present n Ot t ie r . 

METHOD USEE' TQ SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE: 

tt No .Annular Sf^ce Exists D Annular space grouted with-tremie pipe D Casing Perforation/Removal. 

i ^ in. f rom to ft. D Perforated D Remove 

. in. f rom . . t o . . f t . D Perforated D Removed 

Type of peijforator. 

D Other | 

GROUTING MATERIAL(S) (One bag of cement = 94 lbs., one bag of bentonite = 50 lbs.) 

O e n i R T l t trnn. 0 tn 5 6 ft yards 8 _ Grouting Materfal _ 

f rom. 

f rom. 

yanjs 

yards 

bags 

bags 

bags 

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING 

OTHER WELLJ; AND BORINGS ; 

Other unsealed and unused well or boring on property? D Yes IB No How many?_ 

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION 
1 his well or Ddnng was sealed in accordance with Minnesota Ruies, Chapter 4725. The inforniation contained in this report is 
tme to the be'st of my knowledge. 

T J M SteBets TfeU OnFsey 2719a-
Contractor Business Name 

i <Cf-./yL.^ZLXL^..^^—--

License or Registration No. 

11/26/03 

IMPORTANT-FILE WITH PROPERTY I L l 917QK1 

Authorized Representative Signature 

j c e SJtevens 

Date 




